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Finished second, The low-powered car that took third place 
Clement, Jr. Starting. in-90-Horse-Power Clement Bayard. Lyttle in 24-Horse-Power Pops Toledo, 


Snapshot at 80 miles an houf. Broke clutch in first round. 
Heath in 90 Horse-Power Panhard, Wallace in 90-Horse-Power Fiat. W. K. Vanderbilt, Jr., the Donor of Cup, 


THE VANDERBILT INTERNATIONAL CUP CONTEST, 
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” AUTOMOBILE ROAD RACING. 

Not for a long time have we seen such an ill-timed 
display of prejudice, as was shown by some of the 
daily press against the international automobile race, 
recently held on Long Island. The arguments ad- 
vanced were illogical; for, if pressed home and broadly 
applied, they would make a clean sweep of every form 
of sport that involves the element of danger, or calls 
for the supremest dévelopment of mental and bodily 
powers. 


A careful sifting out of the voluminous corres- 


» pondence and lengthy editorial criticisms of the race 


shows that it was condemned mainly on two counts: 
first, that it was dangerous to the competitors, and 
second, that the machines they drove were over-de- 
veloped mechanisms, fit oniy for carrying the drivers 
through the race at break-neck speed, and having no 
subsequent usefulness whatever. 

It takes only a moment's consideration to see that 
the same objections apply to the racehorse and the 
racing yacht, to say nothing of various forms of 
sport such as football, polo, and some that are less 
prominent in the public eye. Set a ban upon every 
competition that entails danger to life or limb, and 
we would be at once reduced to croquet, shuttlecock 
and battledore, and a few other thrilling diversions 
that were the delight of our forefathers. Risk is in 
separable from any high form of sport; and we have 
to recognize the fact that human nature is so consti- 
tuted that this very element of risk does in itself form 
one of the strongest attractions of the sports that 
are popular in the. present day. It was so in the 
days when the queen of the tournament watched the 
contesting knights meet in the terrific shock of en- 
counter, and it is so to-day when the gentlest women 
of the country are to be found forming a large per- 
centage of the Interested spectators of an automobile 
contest. The editorial writers who spilled so much ink 
in deploring the reckless folly of this race on Long 
Island, no doubt had their forerunners in the days of 
Richard Ceur-de-Lion, when there was surely much 
wagging of heads and shaking of fingers, and many 
“l4old-you-so's” filled the air; and they will doubt- 
less have their worthy successors fifty years from to- 
day, when, on the eve of some international airship 
contest or other “foily,” the correspondent and the 
editor will join in deprecating foolhardiness and pre- 
dicting unlimited disaster. 

The second indictment against these races, on the 
ground that they serve no useful purpose whatever, 


is equally futile. And, unlike the first charge, it has 


no basis whatever in fact. The donor of the cup gave 
it for the express purpose of stimulating the automo- 
bile industry, by enabling our mechanics to learn those 
lessons regarding the faulty features in the design and 
the weak elements in the construction of their ma- 
chines, which can.only be disclosed dang the terrific 
strain to which’an automobile is put in covering the 
several hundred’-miles of the course at its topmost 
Speed, It is begafmg the question (8 “claim that all 
this information may be gathered during an ordinary 


’ yun at touring speed over country roads; for it is not 


once in a hundred trips that“a touring machine is put 
to the severe strains to which a racer is subjected 
over and over again during one of these contests. 
> Take ‘the. case of the two machines in the recent race 
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continued to use the same pattenn on their standard 
makes, had not its inherent weakness been thus clearly 
demonstrated in this contest. Furthermore, the fact 
was established in the case of practically every ma- 
chine in the race that the weakest point of the auto- 
mobile, the one in which trouble will come first, when 
the machine is hard pressed, is the tires. Doubtless 
this was known before; but it is certain that the 
experience gathered in this race will result in special 
attention and renewed effort upon the part of the tire 
makers. 

Unquestionably, in respect of its usefulness, automo- 
bile road racing stands and falis with the thorough 
bred horse and the racing yacht. It goes without 
saying that the sport of horse racing, with its develop- 


ment of the racehorse, has had a widespread and 
lasting effect in improving the breed of horses in 
general. So also the development of a “Reliance” 
or a “Shamrock” through the past half a century 
of international cup racing has been a most power- 
ful factor in the improvement of sails, both in tex- 
ture and cut; has stimulated, on the part of ship- 


builders, the search for light but strong materials of 
construction; and has led to the adoption of many 
forms and methods of construction at once lighter and 
stronger than those formerly common to the art. 
ines ieigiahiliadbeiasalltinais cndihdiaeantis 
SCIENTIFIC DISPOSITION OF SEWAGE. 

BY CHARLE* F. HOLDER. 

“The English walnut crop of 1903 of the Pasadena, 
California, Sewer Farm has been purchased by P. R. 
Wilding, a commission merchant of Los Angeles, for 

7.419. This is the third consecutive year that Mr. 
Wilding has bid for and received the crop.” 

The above item appeared in the Los Angeles papers 
in November, 1903, and is of interest, as beneath it 
we may read the story of a very successful disposition 
of sewage from a city of 15,000 or 20.000 inhabitants 
Indeed, Pasadena claims to have solved the question of 
the scientific disposition of its sewage, and can demon. 
strate to any interested parties that the work is ac- 
complished not only successfully, but is a good busi- 
ness proposition to the city. 

The city of Pasadena lies on the gentle slope of the 
Sierra Madre, at the head of the San Gabriel Valley, 
and twenty-five square miles, the 





covers practically 


city, including Altadena, reaching to the mountains on 
the north and from the banks of the Arroyo Seco to 
Lamanda Park to the east. For many years, and 
when the city was in its incipiency, 1 ewa 

received in cesspox bu ‘ eal iL i system ol 
sewage became ‘iecessary, and plans were at once be 
gun, resulting in the present arrangement, by which 
the central portion of the city is well sewered. The 


plant, consisting of about fifty miles of pipe, has 650 
manholes, 140 flush tanks, and all the modern features 
which go to make up a perfect system, all of which 
cost the city in the neighborhood of $313,457. The 
establishment of a plant was comparatively a simple 
matter, but to convey the sewage to the ocean— 
thirty or more miles distant—was a problem which 
seemed insurmountable. Many people would not give 
the right of way; others attempted to demonstrate 
that the pipe would break, and contagion would fill the 
air along the line. All the neighboring towns and de- 
pendencies of Pasadena rose in open revolt, and for a 
while the singular situation was seen of a city with 
a sewer system assured yet with no method of dispo- 
sition. This was solved finally by the purchase of a 
tract of three hundred acres!/of land lying four and 
three-quarter miles to the southeast of Pasadena, mid- 
way between the town of Alhambra and the Mission 
Hills—a region which, it was well known, but required 
water to produce crops of many kinds. This land was 
acquired by the city for $37,500, and named the Sewer 
Farm, where it was proposed to deposit the entire 
sewage of Pasadena, and, briefly, turn it into money to 
recoup the city for its general sewage expense. 

The sewer farm is, roughly speaking, about five 
miles and a half from Pasadena, and the outfall pipe 
is about that length, 22 inches in diameter and of 
vitrified clay. It was placed five feet beneath the 
surface, having a fall of 312-3 feet per mile. There 
were several features here not found in the East, where 
rains flush the sewers continually. There was no 
rain from May to November, hence rain or a natural 
flow of water could nat be depended upon; yet no seri- 
dus difficulty has been experienced, the natural flow of 
the waste water being all-sufficient for the purpose. 
The farm is in the hands of a practical farmer, who 
runs it on scientific principles, and for nearly a decade 
it has been a yearly value-increasing asset of the city. 

The farm is divided by a road, so that one-half lies 
on each sfde, and is conducted as a continual produc- 
ing proposition. In a word, it is worked over and 
over again, producing just as many crops q year as it 
ean be forced to, the continuous supply of sewage en- 
riching the soil indefinitely. That timber is raised is 
evident by the fine forest hedge and windbreak of 
eucalyptus trees—among the most rapid growers known 
=a abundant supply of water. They are 
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self-producing, that is, when the tree is cut it at onee 
throws up new stalks, and in a short time a new tree is 
ready for the ax, the wood being valuable for many 
purposes, The wood is used for fuel, the leaves as an 
ingredient for medicine and oil. At present the trees 
are nearly one hundred feet high, and as they have 
been planted ten feet apart, in ten rows, they form a 
magnificent line two miles and a half in length—a 
landmark for a long distance. 

The best product of the farm is the English walnut 
grove, it being found that these trees lend themselves 
especially to this treatment, and ninety acres have been 
planted with them, the trees in size and condition be- 
ing among the finest to be seen in Southern California. 
This plot alone produces between $7,000 and $8,000 
every year, and that it is almost net, the simplicity 
of cultivation shows. Of this ninety acres in walnuts, 
sixty is in old trees, thirty in young ones; and the 
rapid increase in value and number is seen in the fact 
that the crop of fruit last year, or the year ending 
1903, was $4,738, the crop weighing 45,131 
pounds. This crop is ripe in October, at about the 
same time as the chestnut of the East, and a large 
number of pickers, among whom are Indians, Mexicans, 
and half-breeds, are employed. The nuts are knocked 
or shaken from the trees by men armed with poles 
who are followed by pickers with gunny sacks, who 
carry them to the sheds, where they go through sev- 
eral operations before being ready for the market. 
A large acreage of the farm, at least twenty, is plant- 
ed to pumpkins, which grow to a remarkable size and 
make an extraordinary display when ripe. They are 
used to feed stock, principally hogs, of which there is 
a herd at present of two hundred. One hundred and 
thirty acres are planted to barley, which is the prin- 
cipal hay crop of California; and so complete is the 
system that two perfect crops are raised, the same be- 
ing true of corn; and doubtless as the farm is per- 
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fected, experiments will demonstrate that many crops 
can be duplicated. 
The secret of the success of the Pasadena farm 


method lies in the application of the sewage. Before 
planting time a horse and plow form several inclosures 
on the surface to be planted, after the fashion of the 
long furrow seen in orange irrigation, the idea being 
to hold the sewage in a location until the fluid perme- 
ates the earth thoroughly and completely as would a 
good rain, that is, to a depth of three or four feet 
This accomplished, it is allowed to dry sufficiently for 
a cultivator is put on, and the ground 
from to fourteen inches, the deeper the better, 
thoroughly cultivated and turned over. This is found 
in the soil at the Pasadena Sewer Farm to not only 
prepare the ground for the reception of seeds, but to 
render it perfectly “sweet,” so there is no disagreeable 
odor, the hot sun acting as a deodcrizer. So thorough 
is the work of Nature after this simple treatment, that 
the farm managers state that there has never been a 
case of illness that could be traceable to the sewage or 
as a result of working in it. A criticism of such irri- 
gation has been made that certain fruits and grasses 
may carry the impurities, but this is obviated here by 
an exact system. Thus so complete is the original 
irrigation that a later application is not necessary, as 
in the case of pumpkins or squashes. Fruits, as 
strawberries or anything that touches the earth and 
lies upon it, are not raised. 

The section of corn, which requires rain or subse- 
quent irrigation, is flooded in lines, and the lower 
leaves, that are liable to come in contact with the sew- 
age, are burned. Briefly, scientific methods prevail, 
combined with great care and common sense, resulting 
in success. The irrigation of this farm is an interest- 
ing operation. The writer observed it on one occasion, 
and supposed that the sewage pouring out was irrigat- 
ing water, so apparently pure was it, there being no 
perceptible odor at a distance of several feet. This is 
due to the fact that the output of the sewage is more 
than 75 parts pure water that reaches the pipes with 
the deposits from water pipes, closets, etc. The pipe 
on reaching the farm is divided, and led about it in a 
way to produce the best results, so that one section 
can be flooded or the whole, the entire flow being at 
the command of the manager. In many European 
countries ard in Australia methods have been tried 
which have proved extremely expensive. The Pasa- 
dena farm is the simplest that can be devised, being, 
in a word, deep irrigation and deep cultivating, soaking 
the ground for three or four feet and cultivating for 
nearly two feet—the deeper the better. Everything is 
made to pay on this farm. The refuse fodder is 
cleaned out by renting the ground to sheep herders at 
$3 per day, the animals eating it up clean. The 
amount of hay raised furnishes the city horses, the fire 
department, and others with their food supply, leaving 
an amount sufficient for the farm horses and an abund- 
ance to sell. 

The farm, while in operation some time, is yet in a 
developmental stage, or while a practical business suc- 
cess is not old enough to produce’ its maximum result; 
and judging by the present progress, the municipality, 
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which is but a little over twenty-five years old itself, 
expects in a few years to net from twenty to thirty 
thousand dollars per annum from its sewage. The 


various figures of the farm are not essential, but one 
may be given as suggestive of the success of the plant. 
The price received from the walnut crop alone in 1903 
was $7,419. The running expenses of the farm for the 
fiscal year ending January, 1903, including everything, 
from the salary of the manager down, were about 
$5,000, so that ninety acres out of three hundred paid 
all the expenses and left a balance of $2,400. 
A LIFE-SAVING MUSEUM. 
BY GEORGE E. WALSH 

The effort made to establish in New York a museum 
of safety has attracted the widespread attention of 
manufacturers, who are interested in the present high 
industrial death rate that prevails in this country 
through causes which could be largely removed by the 
adoption of precautionary methods. We are the fore- 
most nation of the earth in the invention of safety 
devices and appliances; but our industrial death rate 
is the highest of all the large manufacturing nations. 
Either we are careless of the individual life of work- 
men, or through ignorance or willfulness we do not 
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take the medicine prescribed by ourselves. Our safety 
appliances are used in manufacturing plants in all 
parts of the world, but often their use is neglected 


right at home. Many of the thousands of devices in- 
tended to protect workmen from injuries in various 
dangerous employments are merely of local use, and 


they are of no general advantage to the industrial 
world. A more general knowledge of the use and 
value of safety appliances should result in safeguard- 
ing human life in all departments of work. A museum 
of safety would form a nucleus for working plans and 
models of all devices intended to protect workmen 


from their own carelessness or from conditions over 
which they have no control. Both manufacturers and 
employes would have object lessons presented to them 
in such a collection of inventions, and there would 
be few trades or industries that could not draw some 
valuable results from the exhibition. 

In Germany manufacturers have united in a move- 
ment to lower the industrial death rate, while in Hol- 
land there has been for some time a museum of safety, 
which has demonstrated the value of educating the 
public in the use of safety appliances. Another such 
museum is located at Milan; but the Amsterdam 
institution has furnished more data for the general 
public than the smaller one in southern Europe. Every 
effort is made to secure working models of new safety 
appliances for exhibition at the Amsterdam museum, 
and one can find grouped therein hundreds of practical 
devices for lessening the industrial death rate. These 
devices are gathered from all parts of the world, and 
scores of American inventions are exhibited there, so 
that a manufacturer or workman from this country 
can study to the best advantage the improvements 
made by his own countrymen in this direction. 

The Amsterdam museum of safety, after which it is 
intended to model the New York institution, exhibits 
specimens of the safety appliances in actual operation. 
A great many of these devices are intended to prevent 
injuries that partly incapacitate, but do not kill. In- 
juries to delicate organs that render the workmen 
almost -useless for further efforts in their trade are 
so common, that we find among the unskilled class of 
laborers a fair proportion of old men who were trained 
in some particular trade, but through gradual injury 
to eyes, ears, mouth, lungs, or other organ, they were 
forced to give up their chosen profession and drop back 
among the unskilled class. Stonecutters blinded by 
the fine powdered dust of the chiseled stone have to 
seek some other line of work, and plasterers half blind 
from some lime or mortar that has spattered in their 
eyes become almost helpless in their old age. 

Fully as pathetic is the disabling of workmen for 
life by failure to adopt simple mechanical precautions 
that science has devised for them. Workmen as a 
Tule are less ready to accept new safety inventions 
for their own protection than employers, who must go 
to the expense of purchasing the appliances. The edu- 
cation of the workmen to an appreciation of their duty 
in this matter is one of the objects of the modern 
safety museum. In factories the whirring machinery 
appears to the visitor a dangerous power that is wait- 
ing for its victims, to grind up or maim for life; but 
the operators grow so accustomed to the scene that 
there is no fear or little thought of any possible danger. 
In some unguarded moment, however, an arm or leg 
is sacrificed,to warn others of the danger. It is the 
consensus of ‘opinion of manufacturers that no machin- 
ery in operation should be left unguarded and unpro- 
tected, and it is possible to prevent nearly all acci- 
dents by safety contrivances that will keep heedless 
or ignorant*operators from getting caught. Belts have 
their guards, so they cannot slip and catch an un- 
fortunate ‘victim; wheels and buzz saws have circular 
sheaths, so that it 48 dmpossible for one to meet acci- 
dents with them; piston rods and fiywheels of engines 
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have steel wire inclosures, so that the forgetful will 
not run against them; and nearly all of the moving 
parts of the machinery are painted in vivid red to 
attract the eyes. This employment of a color that stands 
out distinctly to warn the operators is an advance in 
modern factory and engine-room practice that saves 
many needless accidents. With every moving part 
of the machinery painted red, from shafts and fly- 
wheels to small valves and slides, the workmen are 
safeguarded to some extent; but in the up-to-date mill 
or factory, further devices are employed to keep the 
operators from getting caught. Extraordinary precau- 
tions to make up for man’s inherent weakness and 
forgetfulness are apparent to the visitor in a modern 
museum of safety. 

Modern inventions for protecting workmen from 
accidents and injury while in the performance of their 
ordinary work have lessened the mortality greatly 
among them in recent years; but there is still plenty 
of room for further improvement. With the inven- 
tion of new forms of machines and employments each 
year, there comes the corresponding need of more de- 
vices for protecting operators. But probably the 
greatest need to-day is a more general use of the safety 
appliances already invented and in use in a limited 
way. Thousands of these are neglected in mills, fac- 
tories, and mines on account of lack of forethought or 
ignorance. Owners of plants do not always have the 
time to study the hundreds of devices invented for 
this purpose, and they are not sure that they would do 
all that is*claimed for them. 

With a museum of safety with all the important 
safety devices exhibited, there would be ne further 
room for ignorant excuses. A day’s study of the con- 
tents of the institution would reveal to any one the 
possibilities of safeguarding the lives of operators in 
any trade or profession. Since the establishment of 
the Amsterdam museum, it is estimated that thou- 
sands of lives have been indirectly saved through the 
more general adoption of safety devices by manu- 
facturers and mine owners. Until these appliances were 
exhibited, little was known about them. It has also 
resulted in the passing of laws compelling employers 
of labor in certain lines to use safety devices that have 
been found to give beneficial results. The direct out- 
come of the founding of such a museum in New York 
would be far-reaching, and in the end it would tend to 
lessen the industrial death rate in this country to a 
considerable degree. 


” 
iat 





THE SCIENTIFIC AMERICAN REFERENCE BOOK. 

It is with a sense of great gratification that we are 
able to announce that the “Scientific American Refer- 
ence Book” has been published. The Editor of the 
Scirentiric AMERICAN receives during the year thou- 
sands of inquiries from readers and correspondents 
covering a wide range of topics. The information 
sought for, in many cases cannot be found readily in 
any available reference book or textbook. The pub- 
lishers of the Screntiric AMERICAN decided, many 
months ago, to prepare a work which should be com- 
prehensive in character, and which should contain a 
mass of information not readily procured elsewhere. 
It was at first intended to issue a 144-page book; but 
as the work ‘progressed, and the wealth of material 
increased, it was seen that the wants of its readers 
could never be satisfied by a book of this size, and it 
was extended to 516 pages. This work has been made 
as non-technical as the subjects treated of will permit, 
and it is intended as a ready reference book for the 
home and the office. Among the subjects treated are 
“The Progress of Discovery”; “Shipping and Yachts;” 
“Navies of the World”; “Armies of the World”; “Rail- 


roads of the World”’;. “Population of the United 
States”; “Education”; “Telegraphs,” “Telephones,” 
“Submarine Cables,” “Wireless Telegraphy,” and 
“Signaling”; “Patents”; “Manufactures” “Depart 
ments of the Federal Government’; “Post Office’; “In 
ternational Institutions and Bureaus’; “Mines and 
Mining”; “Geometrical Constructions’; “Mechanical 
Movements”; “Chemistry”; “Astronomy”; “Weights 


and Measures.” Many of the diagrams and engravings 
are comparisons made especially for the work. The 
debt for advice and help has been a heavy one. The 
compilation of this book would have been impossible 
without the cordial co-operation of government officials, 
all of whom have been most kind. There are six color- 
ed plates, which give the funnels and house flags of 
some of the principal steamship lines in American 
trade, flags of all mations, and the flags and pennants 
used in the International Code. These plates are 
printed in eight colors, and are an attractive feature 
of the book. : 
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A square foot of uncovered pipe, filled with steam at 
100 pounds pressure, will radiate and dissipate in a 
year the heat put into 3,716 pounds of steam by the 
economic combustion of 398 pounds of*coal. Thus, 10 


square feet of bare pipe corresponds approximately to 
the waste of two tons of coal per annum. 









SCIENCE NOTES. 
A primitive chart: prepared by the Polynesians to 
assist them in their traveis from to has 
been acquired by the British Museum. The chart in 


question refers to the Marshall Islands, and was pre- 
pared by the natives. Routes, currents, and prevail- 
ing winds are represented by pieces of split cane, 
straight or bent according to the chart-makers’ knowl- 
edge of the facts of the case, while the islands are 
indicated by univalve shells attached to the canes. 


The heat of fusion has been studied by A. W. 
Smith. (Phys. Rev.) In the determination of the 
constant the ice in small pieces was previously cooled 
several degrees below 0 deg. C., and after weighing 
was transferred to the calorimeter containing kero- 
sene oil already cooled to the same temperature. Heat 
was supplied by means of an electric current, the 
amount of heat being calculated by measuring both 
the current through the coil in the calorimeter, and the 
E. M. F. between its terminals, in terms of a stand- 
ard cell. The preliminary value given for the. con- 
stant is 334.25 joules as the mean of eight determina- 
tions of the heat of fusion of ice, in each of which 
about 100 grammes of ice was melted. 

On passing a current of hydrogen through a silica 
tube heated until soft in an oxyhydrogen flame, a 
deposit of silica, either alone or mixed with silicon, 
is formed in the tube, the silica being reduced by the 
hydrogen forming silicon hydride and water vapor, 
which react together in the reverse direction at a 
slightly lower temperature. When, however, this re- 
verse reaction is incomplete, some of the silicon hy- 
dride is decomposed, yielding silicon and hydrogen. 
A silica rod loses weight when heated in an oxyhydro- 
gen flame, a rod 970 milligrammes in weight losing 600 
milligrammes in 15 minutes. That the above-described 
deposition of silica and silicon is not due to the vola- 
tility of the silica and its partial dissociation is proved 
by. Moissan’s work, which showed that silica is not 
appreciably volatile at the temperature of these ex- 
periments. Further, if oxygen or carbon monoxide is 
passed through the silica tube in place of hydrogen, 
no deposit forms. The loss in weight of the silica rod 
when heated varies with the nature of the gas em- 
ployed as source of heat, being greatest for a mixture 
of oxygen and hydrogen, and least for oxygen with 
carbonic oxide. 

On immersing in cold distilled water a rod of one of 
the four non-crystalline tinaiuminium alloys, §n,Al, 
Sn,Al, Sn,Al, and SnAl,, the surface of which has been 
worked with the file, an abundant evolution of deton- 
ating gas takes place for two or three minutes at the 
field surface of the alloy. This phenomenon is not ob-, 
served with (1) a previously heated or filed tin or 
aluminium rod, or (2) a rod of the alloy not filed but 
heated to the same temperature as is produced by the 
filing. These tinaluminium alloys must be formed, 
except at the hardened surface, by the juxtaposition 
of the molecules of the two metals, so that the filed 
surface acts with the distilled water like a number 
of small thermo-electric couples which imimediately de- 
compose the water. Boiling distilled water is decom- 
posed by the non-filed tin-aluminium alloy, the heat- 
ing apparently destroying the combination of the 
metals at the surface. If a filed tin-aluminium rod is 
dipped into a faintly acid copper sulphate solution, 
oxygen is evolved and copper deposited; a non-filed 
tin or aluminium rod, however, precipitates the copper 
but gives no gas evolution. Zinc sulphate behaves 
like copper sulphate, but the development of oxygen 
is not so vigorous. 

Lead-aluminium alloys are described by H. Pécheux 
in Comptes Rendus. Molten mixtures of aluminium 
and lead, containing less than 90 per cent of the former 
metal, separate, on cooling, into three layers, the lowér 
one consisting of lead, the middle one of an alloy con- 
taining 90 to 97 per cent of aluminium, while the ipper 
one is aluminium. Of the alloys obtained in this! way, 
those containing respectively 93,95, and 98 per cent of »' 
aluminium have the densities 2.745, 2.674, and 2.600, 
and have nearly the same color as aluminium; they 
are malleable and are readily cut with the chisel, show- 
ing a silvery surface, but are not so hard as aluminium 
and are easily bent. That they are not definite com- 
pounds is shown by the fact that, when re-meited and 
cast, they yield alloys containing 92, 94, and 96 per 
cent respectively of aluminium.and having the densi- 
ties 2.765, 2.691, and 2.671. This tendency to liquate 
necessitates the rapid cooling of the molten alloys. The 
alloys do not oxidize in moist air or in the molten state. 
They are attacked at ordinary temperatures by concen- 
trated hydrochloric or sulphuric acid with evolution of 
hydrogen, and by hot sulphuric acid which evolves su!- 
phur dioxide and by hot nitric acid with generation of 
nitric oxide; the latter acid has little action in the cold, 
and the/same is the case with dilute acids, even when 
heated. Concentrated potassium hydroxide” solution 
and aqua regia act vigorously even in the cold, but dis- 
tilled water is without action even at the bo 
hydrogen sulphide blackens to a slight @ 
loys containing 92 and 93 per cent of alam 
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TRAIN WRECKED BY COLLISION WITH DYNAMITE. 


BY W.t RADCLIFFE 

On Friday afternoon, September 23, just as an east 
bound freight on the Baltimore & Ohio Railroad was 
approaching North Branch, a little station five miles 
east of Cumberland, Md., a teamster with a two. 
horse wagon, hauling a load of 800 pounds of dyna- 
mite, attempt 
ed to cross the 


Scientific American 


dynamite was being hauled to the camp of McArthur 
Brothers, who are constructing a portion of the Wa- 
bash Railroad. Their commissary department, offices, 
and hospital were badly wrecked. Considering the 
great destruction of property caused by the catastrophe, 
it seems almost a miracle that the loss of life was so 
small 
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other substances. His experiments were attended with 
such success that it was decided to work with material 
of sizes regularly utilized in building and other opera- 
tions, such as wooden beams, arches, columns of brick 
and stone masonry, and shafts and pillars of iron and 
steel. The different tests, which are applied by means 
of the apparatus now in use, are to determine the 

tension, com- 

pression, trans- 





track. Unfor 
tunately his 
team was just 
a trifle too 
slow, and the 
on-rushing lo 
comotive 
struck the rear 
end of the wag- 
on, hurling it 
nearly a hun- 
dred yards 
along the 
track. The ter- 
rifie explosion 
almost totally 
demolished the 
nine houses in 
the little ham- 
let, threw the 
heavy locomo- 
tive a hundred 
feet from the 
track, com 

pletely turning 
it around, and 
reduced seven 
loaded freight 
fare to kindling wood in a twinkling or an eye. One 
of the brakemen was instantly killed; seven other 
persons were seriously hurt, and the engineer, one 
of the oldest and most skillful employes of the Bal- 
timore & Ohio, was found in the demolished cab 
of his engine unconscious, with the scalding steam 
and water pouring over him, but still firmly gripping 
the throttle. He died while being removed to the 
hospital. 

The signal tower, in which were the Baltimore & 
Ohio operator and his brother, Was completely 
wrecked, and its occupants 
were badly cut by the glass 
and spiinters. 

The windows of nearly every 
house within half a mile of 
North Branch were shattered; 
while the explosion was plain 
ly heard and the concussion 
feit in Cumberland, five miles 
distant. Strange to say, the 
horses which were attached to 
the ill-fated wagon were not 
injured at all. The driver was 
rendered unconscious by the 
¢xplosion, but received no 
other injury. The wagon was 
totally annihilated, and _ the 
only part of it which could be 
found was a tire from one of 
the wheels, which was discov 
ered wrapped as tightly 
around a neighboring tele 
graph role as though fastened 
there by’ a blacksmith. The 





“ : verse strength, 
; torsion, im- 
es f pact, and re- 
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TESTING MACHINES AT THE BOSTON INSTITUTE OF 
TECHNOLOGY. 
BY DAY ALLEN WILLEY. 

Within the last few years some very interesting ap- 
paratus has been utilized at the Massachusetts Insti- 
tute of Technology, to determine the strength of ma 
terials when subjected to strain under various condi- 
tions. The installation of this machinery originated 
with Prof. Gaetano Lanza, who has been conducting 
such experiments for a period of years. Prof. Lanza 
at first made tests with smal! pieces of wood, iron, and 


For the pur- 
pose of deter- 
mining the 
strength of 
masonry in 
various forme, 
the test labor- 
atory is equip- 
ped with an 
arch - testing 
machine, rep- 
resenting a ca- 
pacity of 400,- 
000 pounds. It 
can be utilized 
in connection 
with an arch 
having a maxi- 
mum length of 
ten feet and a 
minimum rise 
of one in ten. 
As is indicated 
by the photo- 
graph, the machine consists or a framework of eye- 
beams and plate girders, through which pass a series of 
rods. The testing load is applied by two hydraulic 
rams, each of 100 tons capacity. The upward reac- 
tion of the rams is against a system of scale levers, 
which weigh the load. The downward force of the 
rams is taken by the series of two-inch steel rods, 
which pull down on the I-beams, used to distribute 
the load to the blocks. The latter are of wood, one 
foot in length and of a width proportionate to the 
size of the arch, being fitted to its top. The thrust of 
the arch is measured by 
noting the extension of four 
of the three-inch steel rods. 


) peated stress. 


























These have been tested, and 
the moduli of elasticity deter- 
mined, so that each rod indi- 
cates the load it is carrying by 
measuring its stretch. This 
stretch is measured to one ten- 
thousandth of an inch in a 
length of one hundred inches. 
The casting at the right hand 
of the machine rests on the I- 
beam frame. The left-hand 
casting, against which the arch 
bears, is mounted on rollers 
17% inches in diameter, so as 
to allow the three-inch rods to 
stretch to the extent required. 
The photograph shows the ma- 
chine in operation with an arch 
of brickwork. 

The principal transverse test- 

(Continued on page 282.) 
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THE FERY PYROMETRIC TELESCOPE. 
BY DR. ALFRED GRADENWITZ. 
A pyrometer the range of which is practically un- 
limited, has recently been designed by Prof. Ch. Féry, 
of the Paris Ecole de Physique et de Chimie. The under- 
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readily pointed at the hot body, while being independ- 
ent of any lateral stray radiations; in fact, on the tube 
of the telescope being heated, the temperature of all 
the soldered seams of the thermic battery constituted 
by the two metallic plates will be increased by equal 


amounts without 





a" - 





THE FERY PYROMETRIC TELESCOPE. 


lying principle on which the apparatus is constructed, 
is the law regarding the relation of the thermic radia- 
tion of heated bodies to their proper temperature as 
enunciated by Stefan as far back as 1880 and con- 
firmed by the researches of Prof. Boltzmann and other 
physicists. The problem solved by Stefan seemed for 
a long time a rather complicated one, as the emissive 
power of solids is itself in most cases an unknown 
function of the temperature, which further complicates 
the relations observed. The problem, however, is sim- 
plified in a high degree when considering the so-called 
black bodies. The notion of “black bodies,” as first 
introduced into science by Kirchhoff, is relative to a 
body emitting, when heated, any kind of radiation in 
normal proportions; carbon and a large number of 
black metallic oxides will show this behavior. The 
theoretical notion of the “black body” is however best 
realized in practice by a large sized furnace, possess- 
ing only a very narrow opening through which the 
radiations are allowed to pass. Any body heated, not 
in the open air but in a large closed furnace, will ac- 
curately show the normal radiation of black bodies 
quite independently of the nature of the walls of the 
furnace. Now as a similar heating process is mostly 
used in industrial practice, an instrument based on 
the behavior of black bodies would seem to be highly 
suitable for industrial purposes. This behavior of 
black bodies is indicated by Stefan’s law as follows: 
The amount of heat radiated from a black body (or 
from the opening of a furnace) brought to a high tem- 
perature, is proportional to the fourth power of the 
absolute temperature of the black body (or the fur- 
nace). 

The instrument designed by Féry on this principle 
is represented diagrammatically in Fig. 1. The cross 
wires of a telescope, the objective of which is made 
of fluorine (a substance highly transparent to any 
radiation and the presence of which does net alter to 
any appreciable degree the composition of the radia- 
tion), are re- 
placed by a 


) hea 
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any disturbance in 
the readings being 
produced. In _ or- 
der to limit the 
length of the plates 
submitted to the 
thermic radiation, 
a cross - shaped 
screen has been 
added, allowing 
only the soldered 
seam to be expos- 
ed; finally a dia- 
phragm, EZ, placed 
at a constant dis- 
tance from the 
cross-wire plates, 
makes the readings 
independent of the 
distance at which 
the body is placed. 
The angle, a, of 
the cone of rays 
striking the sol- 
dered seam will accordingly be independent of the 
length to which the tube of the telescope has been 
drawn out. 

The telescope is, by means of a flexible wire of a 
known resistance, connected to a special galvanometer 
by the deflection of which the energy of the radiation 
is indicated. Experiment goes to show that the rela- 
tive absorption of fluorine becomes constant from the 
temperature of 900 deg. C.; that is, the amount of heat 
absorbed then bears a con- 
stant ratio to the amount of 
heat transmitted. A _ tele- 
scope standardized at a tem- 
perature upward of 900 deg. 
C. will therefore allow of 
ascertaining immediately 
the unknown temperature 
corresponding to an observ- 
ed radiation. 

If, for instance, the deflec- 
tion obtained on the trans- 
parent scale of the galvano- 
meter be 75 mm. in case the 
furnace the telescope is 
pointed at is at a tempera- 
ture of 1,000 deg., and 300 
mm. be the deflection due 
to a body brought to a tem- 
perature z, then Stefan's 
law will give immediately 

a 800 
(1000 + 273)* 75 
whence s = 2,547 deg. absolute, or 2,274 deg. C. 

As the temperature is proportional to the fourth root 
of the galvanometric deflection, even a rather large 
error as to the radiation will result in a much smaller 
relative error with respect to the temperature. In 
order to avoid any calculation, the temperature corre- 








, 





system of two 
harrow and ex- 
tremely thin 
plates of iron 
and _ constan- 
tan* respective- 
ly soldered to 
one another at 
their points of 
intersec- 
tion and fixed 
by their ends 
to two brass 
disks, C and 
D, from which 
the electric 
current is ta- 
ken through 
the binding 
posts b and b’. 
This system 
Obviously em- 


bodies a ther- 
mo - electric 
couple. The at- 
tachment is 


* Constanian is a 
German alloy of cop- 
ber gnd nicke! con- 
taining 60 per cent of 
each. 





Fig. 1.—Street Post. 


A NEW ENGLISH TELEPHONIC FIRE ALARM.—(Scc next page.| 


The Interrupter with Casing Removed, 
A NOVEL INTERRUPTER FOR INDUCTION COILS, 





Fig. 2.—Fire Alarm Switchboard. 


sponding to the observed deflection may be derived 
from a curve. There are several diaphragms intended 
for different ranges of temperature, allowing tempera- 
tures included between 800 and 4,000 deg. C. to be 
readily determined, though the deflection correspond- 
ing to the latter temperature be 250 times greater than 
that observed at 800 deg. 

For industrial purposes, the inventor has slightly 
modified his apparatus, using instead of fluorine lenses, 
a lens made of a special glass, the opening of which 
is large enough to insure easy readings on industfial 
galvanometers. Such pyrometers are standardized by 
comparison with a fluorine objective pyrometer. 

—_—_—_— p+) >a ee 
A NOVEL INTERRUPTER FOR INDUCTION OOILS. 
BY OUR BERLIN CORRESPONDENT. 

Ever since induction coils have obtained their pres 
ent importance in connection with Réntgen rays and 
wireless telegraphy, there has been a demand for a 
reliable interrupting device, which-can be regulated to 
give any desired frequency and any desired duration 
of the current impulses. 

This demand is greater in connection with Réntgen 
apparatus, as Réntgen bulbs have to be regulated dur- 
ing operation, to give most favorable results. On che 
other hand, such interrupters have to work with a low 
consumption of energy and the bulbs must be put to 
as low strains as possible. 


The Wodal mercury jet interrupter, which we itlus- 


trate herewith, fulfills these requirements in a very 
satisfactory way. The main casing carries at one side 
a small electric motor, which drives a shaft located 
centrally in the interrupter proper. This shaft com- 
prises two sections coupled together dut electrically 
insulated from each other by a disk of hard rubber. 
The upper member of the coupling consists of a circu- 
lar metallic plate formed at its periphery with a flange 
which fits over the insulating disk. A number of con- 
tact fingers depend from this flange. Attached to the 





The Interrupter Complete. 


lower end of the shaft is a centrifugal device which 
operates in a quantity of mercury which fills the lower 
portion of the main casing. The mercury is thereby 
constrained to rise through a pipe to a perforated, 
curved casing whence it flows out in a broad jet in the 
path of the revolving contact fingers. Every time a 
finger encounters this jet, the electric circuit is com- 
pleted to the induction coil. A shield which fits over 
the perforated face of the curved casing may be oper- 

4 ated by means 
of a thumb- 
screw at the 
top of the In- 
terrupter to 
close any de 
sired number 
of the perfora- 
tions, thus per- 
mitting the 
width of the 
mercury to be 
adjusted, 


When the 
holes are all 
Open, the con- 


tact fingers 
will encounter 
@ broad ribbon 
jet, and a max- 
imum dura- 
tion of current 
impulses will 
be obtained; 
on the other 
hand, in the 
' case of a sin- 
gle hole being 
opened, the im- 
pulses will be 
of sbort. dura- 
tion; and the 
current may 
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be wholly switched off by covering the last hole. 
The path followed by the current in the Wodal in- 
terrupter is as follows: The current is supplied to the 
motor through a variable resistance allowing regulation 
of the number of revolutions of the motor and, hence, 
the number of interruptions being readily altered. No 
special regulating resistance is necessary for the pri- 
) mary of the induction coil, even the most delicate 
regulation of the current supply being secured by 
means of the interrupter itself. The Wodal interrup- 
ter, like other interrupters, is inserted between the 
source of current and the primary of the induction 
coil, the current being conveyed to the mercury jet, 
and thence through the contact fingers and revolving 
shaft to the induction coil. 

In order to insure more rapid interruptions with a 
minimum sparking, the reservoir is filled with a quan- 
tity of petroleum. As compared with electrolytic in- 
terruptgrs, the Wodal affords the advantage of being 
perfectly noiseless in operation, and of consuming 
very little current (about 1% to 3 amperes). It can be 
used with any high-tension direct currents. 


—_— > 
A NEW ENGLISH TELEPHONIC FIRE ALARM. 


BY FRANK C, PERKINS. 


A new English system of street fire alarms has re- 
cently been brought out by the General Electric Com- 
pany, Limited, of London, which comprises street 
alarm and telephone posts located at various points 
in the city and an annunciator switchboard for the 
fire station, as shown in the accompanying il!ustra- 
tions, Figs. 1 and 2. As usual the functions of the 
post are to act as firealarm pulls to be operated by 
the public in the event of fire and to serve as street 
telephones for the use of the fire brigade in executing 
thetr duties, while they may also be employed if de 
sired as police telephones. 

The calls are received from the street posts by the 
annunciator switchboard, which indicates from which 
post the call is given. The function of the annuncia- 
tor switchboard is also to discriminate between genu- 
ine and accidental calls, such as “grounds”; to allow 
the lines being tested; and, where required, to serve 
as a switch for connecting any street post with the 
police station, or with any official on the system. 

The post is fitted with a locking pull to be operated 
by the public, a vibrating bell, which rings when the 
pull is operated and indicates that the call is passing 
through the station, while the stopping of the bell 
indicates that.the call has been attended to. A replace- 
ment movement for the pull is provided, as well as 
the usual telephone receiver, water type microphone 
transmitter, and induction coil. There is also pro- 
vided the usual automatic switch hook, call key, light- 
ning arrester, and a two-microfarad condenser which 
is used in the line test. 

The switchboard at the fire station noted in the 
illustration, Fig. 2, includes an annunciator drop and 
jack for each post, an 8-inch alarm bell, and an answer- 
ing plug, also a control indicator, enabling a line 
which has been used to be kept under observation un- 
til the pull in the post is replaced. A control belli 
gives an audible signal when the pull in the post is 
replaced, and a discriminating buzzer is provided to 
allow of determination between real and accidental 
calls. In addition to the hand combination telephone 
and magneto generator for the purpose of testing the 
lines and when required to call any department, a per- 
petual calendar is provided, as well as an English 
timepiece, as noted at the top of the switchboard. The 
Tottenham Urban District Council has installed this 
system of electric fire alarms, as shown in the accom- 
panying illustration, with thirty-five fire-alarm posts, 
each fitted with a telephone plug box. When the pull in 
the post is operated, the battery current passes through 
the indicator drop, closing the local alarm bell circuit, 
and the bell in the post at the same time rings. 

The fireman attendant in the watchroom inserts his 
answering plug in the spring jack underneath the 
falien shutter, and the discriminating buzzer at once 
emits a loud buzzing sound. If the alarm were caused 
by “ground” on the line, the buzzer would not operate, 
and the brigade would not be called out unnecessarily. 

If, on inserting the answering plug, the discriminat- 
ing buzzer does not operate, it indicates either that 
someone wishes to telephone, or that the line has be- 
come earthed and requires attention. The attendant 
can ascertain which by listening on the telephone and 
making the usual inquiries. 

After calling out the brigade, the attendant with- 
draws the answering plug and inserts in its place a 
plug belonging to the contro! indicator. This stops 
the bell ringing in the post, and the control indicator 
pointer is deflected to the “on” position. The answer- 
ing plug is now available to receive further calls. 

When the post-handle is replaced, the control indi- 
eator returns to the “off” position, and the control bell 
rings continuously until the plug is withdrawn and 
placed in its normal position. The attendant now in- 
serts his answering plug and listens on (he telephone 
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to ascertain if the person replacing the pull wishes to 
speak to him. 

To test the lines from’ the station, the answering 
plug is inserted in each spring jack successively and 
the generator handle turned. If the line is in proper 
order the discriminating buzzer will be actuated, but 
if the line is discontinuous, it will remain silent. 

At the post, if it is required to speak to the fire 
station it is only necessary to hold the receiver to the 
ear and press three or four times on the small push 
button for the purpose. 





TESTING MACHINES AT THE BOSTON INSTITUTE OF 
TECHNOLOGY. 
(Continued from page 280.) 
ing machine in use at the Institute is of 100,000 pounds 
capacity, and will test specimens of material up to 26 
feet span. 

The machine is quite simple. Two steel girders rest 
at the center on a framework raised 4 inches above the 
floor. These girders support two movable carriages, 
which hold the jackscrews used for applying the load. 
At the center of the machine there are three levers 
used in weighing the load. Two of these levers are 
beneath the girders of the machine, and do not show 
in the cut. The main lever gives a multiplication of 
10 to 1. It is of steel, about 6 feet long, and at the 
larger end it is 13 inches deep and 24 inches thick. 
The load is applied by raising the jacks at the ends of 
the specimen, and it is weighed through the pull 
exerted on the levers by the yoke attached to the cen- 
ter of the specimen. The steel girders forming the 
bed must carry, without undue fiber stress, the maxi- 
mum load which the machine can exert. 

The photograph shows a white pine beam which had 
been in service at least seventy-five years. The sfick 
is 15 inches deep and 15% inches wide. The span was 
20 feet. In the test made on this beam in the testing 
machine, the load was applied at two points, 1 foot 
either side of the center. The manner of distributing 
the load is shown by the beams at the center of the 
machine. The deflection of the beam was measured in 
the following way: On either side of the beam a fine 
steel wire was stretched over pins driven into the beam 
directly above the supports and at the center of the 
depth. A ten-pound weight on the end of each wire 
kept the wire in tension. A micrometer was fastened 
to each side of the beam at center of the length and 
depth of the specimen. The faces of the micrometer 
screws were set parallei with the wires, the screws be- 
ing perpendicular. To take a set of readings, the 
screws were turned down till contact was made with 
the wires. 

In determining the torsional strength of substances, 
three machines are utilized by the students, being of 
150,000 inch-pounds, 60,000 inch-pounds, and 6,000 inch- 
pounds capacity. The accompanying photograph is of 
the most powerful machine. 

The specimens commonly tested in it are from 1', 
inches to 24% inches in diameter and of lengths vary- 
ing from 3 to 12 feet. The power end of the machine 
is driven by a 4-inch belt running from a countershaft 
overhead. The gear is keyed to a 4',-inch diameter 
steel shaft, which turns once in about fifteen minutes. 
The holder is a massive piece of cast iron, reinforced 
by two bands of wrought iron three inches wide and 
one inch thick, shrunk on the outside. The grips are 
made of cast iron, faced with cast steel which is fluted 
on the outer surface. These grips are cams which tend 
to bite the specimens harder and harder as the twisting 
head turns to the right. The grips do not require a 
shouldered specimen. Steel bars 114 inches in diame- 
ter, containing 1.10 per cent carbon, have been gripped 
without the least difficulty. A handwheel is attached 
to the driving shaft, so that any desired twisting 
movement may be held on the specimen. This is also 
used in adjusting the load accurately, when the angle 
of twist of the specimen is being noted. 

The weighing end is held in a movable carriage 
which runs on I-beam tracks. A casting, with grips 
similar to those described above, is attached to a hol- 
low frame made of boiler plate, which is hung from the 
carriage by an equal-arm lever and links, all turn- 
ing on hardened steel V-shaped knife edges. From 
a knife edge at each end of this frame a link runs toa 
lever, one lever being near the top of the carriage and 
the other near the bottom. The free ends of these 
levers connect with the weighing beam shown running 
across the carriage. As the power end holder turns 
toward the right, the twisting movement, transmitted 
through the specimen, will tend to rotate the frame so 
as to cause the right-hand end to go down and the left- 
hand end to go up. This causes the free end of the 
weighing beam to lift, and poise weight must be 
moved to the right to bring this lever level again. 


Two processes, dependent upon the fact that some 
oils, when brought into contact with finely-crushed ore 
in water, have the remarkable power of absorbing the 
particles of certain minerals to the exclusion of others, 


have been developed. 
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Engineering Notes, 

In Belgium about 85 per cent of the navigable water- 
Ways are under the direct control of the state, which 
is also a large shareholder in the canals conceded to 
private companies. 

Stamped sheet zinc is rapidly coming into use for 
metal ceilings in+ places where wood has heretofore 
been used. In some cases the material is even copper- 
plated and given a beautiful finish. Those who have 
had experience with other material will readily ap- 
preciate the advantage of using zinc. 

Overhead electric trams on the Madeleine-Colombes 
line have been responsible for an extraordinary acci- 
dent. The conductor, at the end of his journey, was 
about to turn the arm from front to rear when, in the 
act of swinging it by the cord, something caused the 
springs to act as a powerful catapult, lifting the man 
18 feet in the air and hurling him a considerable 
distance on the roadway. When picked up he was 
found to have sustained a fracture of the shoulder and 
both wrists. 

A method proposed for testing wood treated to resist 
fire consists in suddenly heating \% gramme of the 
wood by means of an electric current—120 velts, 7 to 
10 amperes—to a temperature of 700 to 800 deg. C., and 
measuring the volume of gas liberated in the course 
of two minutes. The wood is contained in a platinum 
wire basket, and the weight of ash and charcoal left 
can also be determined. A good sample should yield 
a smaller volume of gas and a larger weight of ash 
than an untreated sample. 

The French Admiralty has quickly recognized the 
possibilities of the gasoline motor for the propulsion 
of small war vessels. A vessel intended for police 
purposes upon the rivers in the French Congo has 
been launched from Bangui, built under the super- 
vision of the Admiralty, and fitted with two 30-horse- 
power gasoline engines. The boat is 97 feet 6 inches in 
length, and is armed with quick-firing guns. It is the 
largest gasoline-propelled boat that has yet been con- 
structed in France and is purely an experimental vessel 
to demonstrate the capabilities of this type of engine 
for small craft of this type. 

In Umea, Sweden, there has recently been installed 
a factory for the dry distillation of wood, by 
means of superheated steam, where, in addition to 
wood coal, wood tar and turpentine oil are recovered. 
According to the process invented by Mr. Elfstrém, the 
steam, superheated to some hundreds of degrees, is 
conveyed into a tightly-closed horizontal retort of a 
capacity of 15 cubic meters, filled with resinous wood, 
when the wood tar, mixed with condensing water, is 
deposited on the bottom of the latter, the volatile 
portions being removed with the steam generated by 
the moisture of the wood. On their way, they are once 
more highly superheated, and are allowed to exert their 
effect in a second similar retort. The water vapors, 
strongly saturated with turpentine oil, are eventually 
condensed, the turpentine oil being separated readily 
from the water, while the combustible wood gases are 
being used for heating the steam producer and the 
superheater. The wood-tar discharged from time to 
time from the retort is separated by an addition of 
common salt from the condenser water, the density of 
which is thus increased to such an extent as to cause 
the tar to accumulate on the top. The process is said 
not only to afford a large output of wood coal, but in 
addition, wood-tar and turpentine oils of far greater 
purity than in distillation plants with immediate re- 
tort firing, the process being much more uniform in 
the retorts and too high retort temperatures being 
avoided. 

oo — 
The Current Supplement, 


The current SuprLeMENT, No. 1503, contains an un- 
usual variety of interesting scientific articles. Mr. 
Joseph Horner describes at length, in an excellent re- 
view, modern methods of steel casting. His article 
will be concluded in the next number of the Supp.e- 
MENT. Many illustrations accompany the text. H. W. 
Buck, electrical engineer of the Niagara Falls Power 
Company, outiines in an instructive way the method of 
utilizing Niagara power. Prof. Holden's splendid ap- 
preciation of Copernicus is concluded. It has been 
suggested (and the theory has received to some extent 
the support of experimental proof) that certain kinds 
of insects derive protection from the grotesqueness or 
hideousness of their appearance; Mr. Percy Collins 
convincingly proves the theory in an article entitled 
“Terrifying Masks and Warning Liveries.” Numerous 
photographs of insects accompany his article and bear 
out his contentions. Just where King Solomon's Mines 
may have been situated no one knows. In an excellent 
article published in the current SuprLeMENT, the loca- 
tion of this fabled land of wealth is given on the basis 
of modern explorations. Prof. Rutherford’s painstak- 
ing discussion of the radio-activity and emanation of 
radium is concluded. Prof. Neesen contributes a valu- 
able paper on “Protection from Lightning.” The usual 
notes are likewise published, 
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Correspondence, 


Effect of the Sun’s Rays on the Black Bace. 
To the Editor of the Screntiric AMERICAN: 

In yotr issue of August 20, Prof. Edwin Grant 
Dexter claims that nature made a mistake in putting 
the black race in the hot portions of the earth, because 
black is a better absorber of heat than white. 

Let us look at the facts. In the white man the 
epidermis is a nearly colorless, translucent mem- 
brane, while in the black man it is made opaque by 
the deposit of pigment granules in its lowest layer of 
cells. Then practically the difference between the two 
kinds of epidermis is the same as that between a sheet 
of clear, colorless glass and a sheet of smoked glass; 
that is, a sheet of glass one side of which has a coating 
of lampblack. Compared with clear glass, smoked 
glass is impervious to the sun's rays. 

It is to protect the delicate tissue cells of the body 
from the destructive influences of the heat and che- 
mical rays of the sun thet nature has blackened the 
epidermis of the inhabitant of the tropics. 

When we add that the radiating power of the black- 
ened epidermis is relatively as high as its absorbing 
power, we think that we have proved that nature can 
be rightly read. James S. MAHER, 

Health Commissioner of New Haven, Conn. 
September 3, 1904. 


FIRST COMPETITION FOR THE VANDERBILT 
INTERNATIONAL AUTOMOBILE CUP. 

The one-thousand-dollar international cup, which 
was recently presented by Mr. William K. Vanderbilt, 
Jr., to the American Automobile Association for an- 
nual competition, was the subject of a most interest- 
ing and successful contest, which came off on October 
8, on a specially-selected course on Long Island. The 
donor of the cup was one of the first to import an auto- 
mobile into this country; he-has raced in important 
international contests abroad, and his object in the 
presentation of the cup was to promote long-distance 
road races of this kind, under the conviction that by 
this means, more than by any other, the development 
of the very finest design and workmanship can be pro- 
moted in the automobile industry in this country. 
The cup, which is a handsome silver trophy, stands, 
with its base, about 31 inches in height, and contains 
481 ounces of sterling silver. The deed of gift requires 
that the contests during 1904 and 1905 must be held on 
American soil; and the competitions of 1906 and sub- 
sequent.years may be held in the country whose repre- 
sentative club shall have won the cup during the pre- 
ceding year. 

The course is in the form of an isoceles triangle, 
with two long sides and a short base, the base meas- 
uring about 5 miles, and the two sides about 1214 
miles each in length, making the total length of the 
course 30.24 miles. The apex of the triangle is at the 
western end of the course, at the town of Queens, and 
the angles of the base are at the village of Jericho 
and where the Jericho road makes a right-angled turn 
into the road to Hempstead. There was no limit plac- 
ed upon the speed of the contesiants except at two 
controls, one at the town of Hicksville, where the 
course crosses the Long Island Railroad, and another 
through the village of Hempstead. The first control 
was 0.4 mile in length, and the automobiles were re- 
quired to take three minutes in passing through the 
same. The other control was 1.4 miles in length, and 
the time of passing through it was to be six minutes. 
The starting point and finish of the race were on the 
northern leg of the triangle, at a point about 3 miles 
from the town of Jericho. Following the direction 
of the course there was, first, a run of 3 miles at high 
speed to this turn, which had to be taken at a speed of 
from 10 to 15 miles an hour; then a stretch of about 
2 miles to the Hicksville control, followed by a run of 
three miles to the turn from the Hicksville into the 
Hempstead road, after which there was an uninter 
rupted high-speed run of about 6 miles to the Hemp- 
stead control, followed by a fast 5-mile stretch to the 
sharp turn at the apex of the triangle at Queens. After 
leaving Queens there was nothing materially to check 
the speed, except for some rather rough surface, until 
the turn at Jericho was reached. The actual distance 
of the course, exclusive of the controls, was therefore 
28.44 miles, and as this had to be covered ten times, 


it made the actual racing distance 284.4 miles in 
length. 
The roads thus traversed are typical macadam roads 


level for the most part, 
because of the 


of that part of Long Island, 
with some slight undulations, and 
comparatively dry weather were rather heavily coated 
with dust. In the preparations for the race, however, 
$5,000 had been expended in oiling the roads, with the 
result that there was a 10-foot racing track in the 
center of the road that was free from dust, hard, and 
fairly smooth. Some work had been done in smoothing 
the roads and fixing up the bad spots at turns and 
grade crossings; but on that portion of the course out- 
side of the controls, that is on the actual race track, 
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- — = — = ee —_—_— —- += = Tee ee EE 
OnpEn or Macthivn. ones Ownep By Darven ny 
1 60 
4 80 
3 3 
4 60 
5 LU 
6 * 
7 9 
‘ 8 oo 
a # ‘ 
10 9% 
ll 90 
B w 
iM 9 
15 90 
16 Packard G mM 
17 8. & M. dim vu) 
18 Mercedes....... .. oO 
19 FE ccvsiesssecgosveses ou t 






































there were, in addition to the three sharp turns at the 
corners of the triangle, two railroad grade crossings 
and one or two turns and difficult places that required 
a slackening of the speed. Moreover, with its custom- 
ary temerity and willingness to take a chance where 
any excitement is to be had for the risk, the American 
public crowded on to the course, and in walking from 
spot to spot to obtain different points of vantage, did 
not hesitate to use the oiled center of the road for 
their perambulations. The course was patroled by 
motor bicyclists bearing the official badge, each patrol 
covering a mile and a half of the course. Flagmen 
were aiso stationed at the cross roads, and it was to 
these that the public seemed content to trust for warn- 
ing that a car was coming, when they would scatter, 
often only a few seconds before a machine would 
thunder by at from 60 to 85 miles an hour. This con- 
dition of things was the fault of the public and not of 
the promoters of the race, who had presented verbal 
and written warning to the public to remain at the 
fence line and not, under any circumstances, come 
upon the road. 

The race was started promptly at 6 o'clock, and 
the eighteen contestants were sent off at two-minute 
intervals, with a standing start. It was expected that 
a speed of between 50 and 60 miles an hour would be 
realized, and consequently the cars started at 6 o'clock 
would be due about 6.35, or close upon the heels of the 
last machine to start—a 90-horse-power Fiat which 
was dispatched at 6.32, the other Fiat, owned by A. G. 
Vanderbilt, having failed to start because of machinery 
troubles. The first of the racers to complete the cir- 
cuit was Gabriel, on his 80-horse-power De Dietrich. 
Then came No. 4, a 60-horse-power Pope-Toledo, followed 
by the first starter, a 60-horse-power Mercedes. The 
fourth machine was a 90-horse-power Panhard driven 
by Heath, who had made up 10% minutes on the 
leader in the first round, thus giving early evidence 
that, barring accidents, he would be well up among 
the leaders at the finish. The fastest time for the 
first round, and the fastest for the whole race, was 
made by Teste on another 90-horse-power Panhard, 
the circuit being made in 24 minutes and 4 seconds, a 
speed of 70.9 miles per hour for the whole of the racing 
course, the controls being omitted. When we remem 
ber that speed had to be slowed down below 15 miles 
an hour for the turns, and that considerable time 
was lost in getting up speed in leaving the two con- 
trols, it can easily be understood that on the long 
stretches of straightaway track, a rate of between 80 
and 85 miles an hour must have been reached. Teste 
contined to maintain his terrific pace for three rounds, 
but on the fourth round the clutch broke and he was 
out of the race. Evidently, he was the most daring 
driver of the eighteen, his speed for the ninety miles 
averaging about 68 miles an hour. The second best 
time in the first round was made by Gabriel in 26 
minutes, 57 seconds; and the third fastest by young 
Frank Croker, driving a 75-horse-power Smith & Mab- 
ley Simplex, his time being 27 minutes and 35 seconds. 
Clement, on a 90-horse gore mac hine of the same 
name, made the rou in 27 m | se and 
Heath, who was destined to win the race, in 28 min- 
utes and 52 seconds. The trouble to tires and mech- 
anism began with the very first round. Wallace, on a 
90-horse-power Fiat, broke his clutch and never com- 
pleted the round; Tracy, on his 35-horse-power Royal, 
with a bevel gear drive, broke the driving shaft, made 
temporary repairs, and completed the round in 2 hours, 
29 minutes, 45 seconds. The second round was prolific 
of disaster. The first to complete it was Gabriel, who 
made the distance in 27 minutes, 14 seconds; and he 
was followed by Heath in 28 minutes, 18 seconds; 
Campbell, driving Thomas’ 60-horse-power Mercedes, in 
28 minutes, 17 seconds; and Teste in 26 minutes, 37 
seconds. It was in this round that the first American 
machine dropped out of the race, the Royal being 
hopelessly disabled by a cracked cylinder. It was in 
this round also that the only fatality of the race oc- 
curred. The car driven by George Arents, Jr., a 60- 
horse-power Mercedes, overturned, killing the me- 
rendering Arents himself unconscious. 
Early in the first round, in stopping rather suddenly 
on entering a control, his car swung and hit a tree. 



































































On the second round, the tire on the wheel which hit 
the tree flattened and ultimately flew off. Arants seems 
to have used the brake again too suddenly, with the re- 
sult that the car skidded badly, aad the 
wrench of the brake and the skidding seems to hkve 
torn the rim entirely from the wheel, overturning the 
car, with the fatal results stated. Outside of this there 
were no serious accidents throughout the whole race. 
In this same round the Mercedes car No, 9 was put 
out by a cracked cylinder, and the 90-horse-power Ren- 
ault was disabled by the breaking of the maim ghaft 
of the bevel drive. In the thiré round the 
time was again made by Teste in 25 minutes 48 


seconds,- followed by Heath in 26 minutés, 19 sec ; 
and Gabriel in 27 minutes, 36 seconds. This round 
was not marked by any Petar aa The 


a large margin, his sunare” tiny dentae cr ee 
clutch. The fastest time was that of Heath eae se 
utes, 23 seconds) followed by Hawley in 31 es and ti ad 
Gabriel in 33 minutes and 80 seconds as the fastest 
for the round. By this time Heath had # 
lead over Gabriel, who was beginning to 
tire troubles. The fifth round found Bodin 
keeping up his fine pace, but gradually poli it, 
the round being made in 25 minutes and 18 seconds; 
the next fastest time was made by Teste in another 90- 
horse-powef Panhard in 26 minutes and 40 sevotds,. 
Clement, who before the race had been picked a5 the 
winner, a young man of twenty-one years, who was 
driving a machine made by his father’s company, had 
been having tire troubles earlier in the race, but how 
was beginning to pick up. He made this fifth round in 
29 minutes and 33 seconds. 
Meanwhile, during the first half of the race, the 
more moderately-powered American machines had been 
meeting with varying fortunes. The 60-horse-power 
Pope-Toledo had trouble chiefly -with tires, which ~~ 
threw it hopelessly behind. It did not, however, suf- 
fer any permanent breakdown, The little 24-horse- 
power Pope-Toledo had maintained a remarkably - 
even rate of speed, making the rounds in from 37 
to 38 minutes, and with the dropping out of its 
big foreign opponents, matters began to look prom- 
ising for its chances. The 24-horse-power Packard 
machine was doing almost as well; while Croker, in 
his 75-horse-power Smith & Mabley Simplex, who had _ 
made the first two rounds a minute faster than Heath,’ 
was making a plucky fight against continually-recur- 
ring tire troubles. The fastest time of the sixth 
round, 31 minutes, was made by Clement who, as the 
result of a loss of twenty-five minutes by Heath in 
putting on a new tire, was coming up fast on the 
leader. In the seventh round, made by Heath in 30 if 
minutes and 5 seconds and by Clement in 30. minutes : 
and 12 seconds, Gabriel, who had been dropping be- 
hind in the last two rounds, retired with a broken 
pump chain. In the eighth round, made by Clement 
in 33 minutes and § seconds, Heath was again delayed 
by his tires, and took 57 minutes and 27 seconds for 
the round, thus placing Clement in the lead. From 
here to the end the race lay between Clement and 
Heath. At the end of the eighth round, Clement, four 
minutes ahead of Heath, looked likely to be the win- 
ner; but in the ninth and tenth rounds, Heath, in a fine 
burst of speed, made the circuit in 28 minutes and 52 
seconds and 27 minutes and § seconds, and managed ' 
to come in with a scant margin of 1 minute and 28 
seconds, having ridden the whole distance of 284.4 
miles at an average speed of 52.22 miles an hour. . 
The result was decidediy popular, the winner being 
an American and the car one of the well-known Pan- 
hard make. The race was stopped as soon as Cle- 
ment had passed the line, because of the crowding of 
the course; but had the race been run out, there is 
no doubt that the 24-horse-power Pope-Toledo machine 
would have been third and the 24-horse-power Packard 
fourth. Be 
Analyzing the race in respect of the nationality of 
the contestants, we find that of five American cars that 
started, three finished; of five German Mercedes ma- 
chines, two finished; of six French machines, two 
finished, taking first and second place; and of the two 
Italian machines, one started but did not finish. On 
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this record, the honors evidently go to the by tire troubles, and another broke its 
French machines as winners, but on the clutch. Of the American machines, one broke 
score of endurance and position, we can its bevel drive shaft, being finally disabled 
didly think that second place is held by by cracked cylinders; another its steering 
America, her machines having taken third gear; and the other three had tire troubles, 
and fourth place, and having the highest The Simplex machine was found to be over 
proportion of machines that finished to those the specified weight, and in order to bring 
that entered. It is also greatly to their it within requirements, every part of the 
credit that two of the machines that tool machine that would stand it, and, as the 
second and third place were of light weight H event proved, some parts that would not 
and moderate horse-power, the Pope-Toledo stand it, were drilled full of holes. The 
and Packard machines having only 24 horse- frame was thereby weakened too much, and 
power, while the Smith & Mabley Sim sagged so badly that the gear was in danger 
plex driven by Croker was still running of striking the ground. Of the five Ger- 
when the race was called off and would man Mercedes machines, one was wrecked 
probably have finished through the collapse of a rear tire, due prob- 

The study of the causes of partial or , ably to collision with a tree; another, driven 
permanent breakdown is a very instructive by Hawley, smashed its front springs while 
one and valuable to the manufacturer. Of turning out of the oiled path in order 
the French machines the 90-horse-power De . to pass another machine; the third, a 90- 
Dietrich broke its pump chain; the 90-horse horse-power Mercedes, cracked its cylinders. 
power Renault broke its bevel drive shaft; Broke bevel drive shaft in second round. The one Italian machine in the race broke 


another Panhard was put out of the running Start of 90-Horse-Power Renault, Driven by M. Bernin. its clutch 


Note the drilling outof axle 40d other parte to lighten machine. Overturned ; machinist killed and Arents injured. 


Prank Croker tn 75-Horse-Power Simpicx Wreck of Arents’ 60-Horse-Power Mercedes. 
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In fourth place at finish, Some of these turns were over 90 degrees. 


24-Horse-Power Packard, Driven by C. Schmidt. Clement Taking One of the Sharp Turns. 
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The youngest of the contestants, 2) years old. Before tne start. 
Clement -Bayard Machine with Housing Removed, and its Driver, A. Clement, Jr. The Winner and His Mechanic. 


THE VANDERBILT INTERNATIONAL CUP CONTEST. 
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gOME RECENT LAUNCHINGS IN THE UNITED STATES 
NAVY. 

The stimulus given to the private shipbuilding yards 
by the improved conditions under which contracts for 
government ships are let, the plans being in more 
complete condi- 
tion and less sub- 
ject to alteration 
subsequent to the 
commencement of 
work than for- 
merly, is show- 
ing its good ef- 
fect in the large 
pumber of ships 
that is now be- 
ing launched and 
pushed to com- 
pletion. More- 
over, there is no 
doubt that the 
puilding of the 
“Connecticut” in 
a government 
yard has stirred 
up the private 
builders. The 
rapidity with 
which the “Louis- 
jana” was built 
at Newport News 
is representative 
of a _ generai 
quickening o f 
work on govern- 
ment contracts. 
As immediate 
evidence of this, 
it may be noted 
that, following 
close upon the 
launch of the 
“Connecticut,” as 
recorded in our 
issue of October 
1, another battle- 
ship of scarcely 
less importance, 
the “Nebraska,” 
was launched the 
following week at the yard of Moran Brothers, Seattle, 
Wash., and that on October 11 three United States 
vessels took the water, namely, the “Georgia,” a sister 
ship to the “Nebraska,” which was launched at the 
Bath Iron Works, Maine; the gunboat “Paducah,” a 
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sister ship of, the “Dubuque”. (whose. launch was. re- 
corded ‘in our illustrated issue of September.10) launch- 
ed at Morris Heights, New York; and the wooden train- 
ing brig “Boxer,” which was launched. at the United 
States navy yard, Portsmouth. The Boston navy yard 





Waterline Length, 176 feet, Sinches, Beam, 45 feet, 734 inches. Draft, 16 feet, 5)4 inches. Displacement, 1,800 tona, 
STEEL TRAINING SHIP “CUMBERLAND,” RECENTLY LAUNCHED AT BOSTON NAVY YARD. the 


has also recently launched the steel training bark 
“Cumberland.” The launch of the “Georgia” is re- 
markable from the fact that she went into the water 
with her masts and smokestacks in place and steam 
up; something that has never occurred before on a 





United States warship. The “Georgia” and “Nebraska” 
represent a class of five ships, four of which, the “Vir- 
ginia,” “Rhode Island,” “Nebraska,” and “Georgia,” 
are now afloat, while the “New Jersey” will take the 
water early in November. The description of the 
“Georgia,” there- 
fore, will answer 
for any one of the 
class, the differ- 
ences being of a 
minor character, 
and chiefly affect- 
ing the displace 
ment, which, in 
the case of the 
“Georgia,” is esti- 
mated at 14,948 
tons when she has 
all stores on 
board and a nor- 
, mal coal supply of 
900 tons. As will 
be seen from our 
illustration, this 
fine ship, which is 
only about 1,000 
tons less in dis- 
placement than 
the “Connecticut,” 
and 165 feet less in 
length, is a vessel 
with a flush main 
deck, a high free- 
board, and a lofty 
command for the 
guns of her main — 
and intermediate 
batteries. She is 
protected by a 
continuous belt of 
Krupp armor at 
the waterline, 
which varies from 
a maximum thick- 
ness of 11 inches 
amidships to «a 
minimum  thick- 
ness of 4 inches at 
bow and 
stern. She ‘has 
also a wall of side armor, which extends from the 
forward to the after barbette and reaches from the top 
of the waterline belt to the level of the main deck. 
This armor is 6 inches in thickness, and at the ends 
of the armor 6-inch bulkheads are carried athwartship 
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Displacement, 14,048 tons. Speed, 19 koow. Bunker Capacity, 1,704 tons, Armor: Belt, 11 inches to 4 inches; turrets, 12 to 8 inches and 634 to $ inches; barbettes, 10 inches and 6 inches ; deck, Gist. 
1 inch, slope, inches. Armament: Fonr 12-inch 40-caliber B. L.; eight 8-inch 45-caliber B, L.; twelve 6-inch 50-caliber R. F.; twelve 3-inch RB. F.; twelve 8-pounders; eight 1-pounders; two -inch fleld qune; 
six automatic guns; two machine guns. Torpedo Tubes, 2 submerged. Complement, 812. 


BATTLESHIP “GEORGIA,” RECENTLY LAUNCHED AT BATH, MAINE. ALSO SISTER SHIP “NEBRASKA,” LAUNCHED RECENTLY AT SEATTLE, 





. per deck; the 


armor, and the 


286 


to the barbettes, to afford protection against end-on 
fire. The protective deck is 3 inches in thickness on 
the slopes, and 1% inches on the flat, and at the sides 
it is curved down to a junction with the lower edge 
of the waterline belt. A heavy shell from the enemy, 
therefore, would have to penetrate the main belt and 
the sloping 3-inch deck, and pass through the mass of 
coal in the coal bunkers, before it could reach the 
engine or boiler rooms or the ammunition supplies. 
The central broadside battery, formed by the 6-inch 
walls of armor and their associated bulkheads, con- 
tains twelve 6-inch, 50-caliber, rapid-fire guns of the 
latest pattern, arranged six on each broadside. These 
fire through recessed casemates, and they are provided 
with semicircular shields, which are adjusted to close 
the casemate opening, sufficient space only being left 
between the semicircular shield and the casemate to 
give clearance when the gun is being traversed. Upon 
the same deck, forward in the bows, are four 3-inch, 
rapid-fire guns, firing through casemates that are pro- 
tected by 2 inches of armor. Four guns of the same 
caliber are mounted near the stern on the same deck, 
and behind similar protection. Forward and aft of 
the central battery are the two barbettes for the main 
wrrets. These are protected by 10 inches of Krupp 
armor in front and 7% inches in that portion that lies 
within the bulkheads of the central battery. The tur- 
rets that are mounted above these barbettes are of the 
superposed or 
double-deck type, 
carrying a pair of 
12Zinch 40-caliber 
guns on the low- 
er deck, and a 
pair of 8- 
inch 45-caliber 
guns on the up 


lower portion of 
the turret being 
protected by 12 
inches of Krupp 


upper portion by 
8 imches of ar 
mor. 

The “Georgia” 
class are the 


ships regarding 
whose armament 
there was 580 
much discussion 
in our Naval 
Board on Con- 
struction ; the 
present design 


was adopted as a 
compromise, and 
it is probable 
that these are the 
last ships on 
which the, double 
turret will be 
mounted. The 
chief objection to 
the type is that 
four guns might 
be put out of ac 
tion by a single 
shot; moreover, 
the firing of any 
one gun of the 
four has a dis- 
turbipg effect up- 
on the sighting of the other guna in the turret. In 
addition to the four 8-inch guns carried in the double- 
deck turrets, there are four others carried in pairs in 
two barbette turrets, protected by 8 inches of armor 
and placed on either broadside. These 8-inch guns are 
sponsoned out sufficiently to give them a line of fire 
dead ahead and dead astern. Within the superstruc 
ture on the main deck are mounted four 3inch rapid 
fire guns, protected, like those on the main deck, by 2 
inches of casemate armor 
Krupp steel on the forward conning tower, and 5 
inches on the after conning tower, generally known as 
the signal tower. : 

it will be seen from a glance at the ship and from 
this description that the concentration of fire is very 
heavy. consisting of two 12-inch, six 8-inch, and four 
3-inch ahead and astern, While the broadside consists of 
four 12-inch, six 8-inch, six 6-inch, and six 3-inch guns. 
There is no ship afloat that can compare with this in in- 
tensity of fire, even the “Connecticut” and “Louisiana” 
having leas by a pair of 8inch. The arc of fire is also 
very satisfactory, the 12-inch guns having 270 degrees. 
the &inch superposed guns 270 degrees, the 8-inch guns 
amidships 180 degrees, and the 6-inch 110 degrees. 
The ammunition hoists are electrically operated, and 


There are 9 inches of 


- they are designed to supply the various guns at a 


slightly faster rate than the maximum rate of fire. 
The ammunition supply consists of 240 rounds for the 
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12-inch; 1,000 rounds, or 1256 per gun, for the 8-inch; 
2,400 rounds, or 200 per gun, fon the 6-inch; and 3,000, 
or 250 per gun, for the 3-inch pieces. The battery of 
smaller guns consists of twelve 3-pounders, four 1- 
pounders, four 1-pounder automatics, two Gatlings, and 
six Colts. There are two submerged torpedo tubes 
carried in the forward part of the ship. The motive 
power consists of two sets of four-cylinder triple-ex- 
pansion engines of a designed indicated horse-power of 
19,000, under which the vessel is designed to make on 
trial 19 knots an hour. The maximum supply of coal 
is 1,704 tons, and the complement of officers and men 
is $12. 

Of the two gunboats illustrated, the more important 
is the steel training ship “Cumberland,” which has a 
length of 176 feet 5 inches, a beam of 45 feet 7% inches, 
and a draft on a displacement of 1,800 tons of 16 feet 
5% inches. The sister ship “Intrepid” is being built 
at the navy yard, Mare Island, Cal. The vessel is pro- 
pelled by sail only and, as will be seen, she is bark- 
rigged. She carries a battery of six 4-inch, 40-caliber 
rapid-fire guns, four 6-pounders, two 1-pounders, and 
two Colts. The 4-inch guns are carried in broadside 
on the gun deck, the 6-pounders forward and aft on 
the main deck, and the 1-pounder guns amidship on the 
same deck. At first sight the “Cumberland” would 
appear to be a steam auxiliary; but as a matter of fact 
the smokestack shown is merely to serve the boilers 





Waterline length, 108 fect. Beam, 20 feet 11 inches. Draft, 9 feet 6 inches. Displacement, 345 tons. 


WOODEN TRAINING BRIG “BOXER,” LAUNCHED AT NAVY YARD, PORTSMOUTH. 


which supply steam to the various auxiliaries, consist- 
ing of two 24-kilowatt generators, two 4,07@-gallon 
evaporators, two 3,000-gallon distillers, a steaih wind- 
lass, an electric winch, and fire and drainage pumps. 
The vessel has accommodations for a complement con- 
sisting of a commanding offiéer, nine wardroom officers, 
six warrant officers, and 320 men 

The little wooden brig “Boxer,” built also for the 
training service, is 108 feet in length on the water 
line, 29 feet 11 inches in breadth, and on a dls- 
placement of 345 tons will draw 9 feet 6 inches. 
The hull is built of yellow pine planking and white 
oak timbers, and is copper-sheathed below. the 
waterline. She is built with berth. main, forecastl, 
and poop decks. She carries a 24-foot cutter, 20- 
foot whale boat, and an 18-foot dinghy. Accommo- 
dations are provided for a commanding officer, two 
other commissioned officers, and a crew of sixty lands- 
men and apprentices. 





Owing to satisfactory experiments which have been 
carried out, the officials of the Pennsylvania Railway 
Company have decided to do away as much as possible 
with manual work and have the work done by ma 
chinery. At points where compressed air or electricity 
can be employed it has been decided to employ new 
methods of handling material. 
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Detection of Hadio-active Substances. 
BY E. BALLMAN, 

The methods generally used for testing the radio- 
activity of substances are those employing the electro- 
scope and the dry plate. Both of these methods re- 
quire a great deal of time, and relatively a large 
amount of material to be tested. These disadvantages 
can be avoided by using a method which depends on 
the principle of the spinthariscope, that is, this test 
for radio-activity consists of observing the scintilla- 
tions produced by a mixture of phosphorescent zine 
sulphide and the radio-active substance under investi- 
gation. 

The apparatus needed is very simple, merely a 
quantity of phosphorescent zinc sulphide and a magni- 
fying lens of about ome-half inch focus. The phos- 
phorescent zinc sulphide can be bought or made as 
follows: Add NH,OH in excess to a clear solution of 
ZnCl, until the precipitate first formed is completely 
redissolved. Then pass H,S into above solution until 
all ZnS is precipitated. Filter, but do not wash. 
Scrape precipitate into an evaporating dish and, stir- 
ring, heat until dry. Powder the mass, and heat in 
partly-covered porcelain crucible with blast-lamp until 
all fumes are driven off, then close and raise heat to 
highest point for ten or fifteen minutes. Let cool 
with cover on. The phosphorescent sulphide fecls 
gritty under a stirring rod, and after exposure to sun- 
light, shines with 
greenish - yellow 
light, which can 
be seen in a dark- 
ened room. The 
microscope used 
to observe the 
scintillations is 
composed of two 
simple one-inch 
focus lenses plac- 
ed close together 
and mounted or 
a stand so that it 
can be focused on 
any object placed 
underneath. The 
aperture of the 
lens combination 
should be about 
one-half inch. 

With this sim- 
ple apparatus in 
a dark room. it 
is possible to test 
the radio-activity 
of a_ substance 
even lower than 
that of uranium 
oxide. The test- 
ing can be done 
best at night, be- 
cause the eyes are 
much more sensi- 
tive to light. 
Before entirely 
darkening the 
room, mix as 
much phosphor- 
escent zinc su!ph- 
ide as will go on 
the point of a 
knife with an 
equal volume of 
the powdered sub- 
stance, as Wels- 
bach gas mantle, which is to be tested. Place this in 
a small flattened heap in the focus of the microscope 
and then darken the room. After five or ten minutes 
bring the eye close to the glass, and smal! flashes of 
light can be distinctly seen. The zinc sulphide should 
be kept in the dark, until] it loses its phosphorescence, 
before mixing with the substance to be tested. 

In this manner one can judge roughly the relative 
radio-activity of such ores as carnotite, pitch-blende, 
monazite sand, ete. It is also useful in testing resi- 
dues and precipitates, which are obtained in extracting 
radium from the ores containing it. 
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Aluminium-tin alloys have been experimented with 
by E. S. Shepherd. (Journ. Phys. Chem.) Between 10 
and 50 per cent aluminium, the author found that an 
increase of aluminium was always accompanied by @ 
rise of freezing-point. By pipetting samples off from 
top and bottom of the molten alloy containing 18 per 
cent aluminium, in some cases with a s‘nall percentage 
of lead added, it is shown that there 1s no tendency 
to separation into two liquid layers. From analyses of 
alloys of aluminium and tin with silver the author be 
lieves that a solid solution does exist. From the curve 
of specific volumes, from the microstructure, and from 
the thermal measurements, the author concludes, that 
20 per cent tin is the limiting concentration of tin im E 
aluminium. 
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A PECULIAR LILY, 
BY = LF ZY. 

Two American teachers in the Philippines, while 
walking some time since in the fields in the vicinity 
ot Nueva C&ceres, in Southern Luzon, came across a 
peculiar specimen of the lily family of plants which 
has not yet apparently been noticed by scientists. 

It was while passing through a dense cluster of 
underbrush that the gentlemen noticed a remarkably 
strong odor of decaying flesh which seemed to ema- 
nate from the ground close by. Suspecting the pres- 
ence of some gruesome thing concealed in the bushes, 
they commenced to search. They were assisted in this 
by the presence of numerous “blue-bottle” flies, which 
seemed to be buzzing about some object half concealed 
under the dense vegetation. This object proved to be 
the plant shown in the accompanying iliustration. 
The strong smell of rottenness given off by the plant 
attracted all manner of insects, which was not sur- 
prising, as the odor was so strong as almost to repel 








all investigation. 

The plant is called by the native Bicols “borac sa 
Mayo,” that is, May flower. It blooms only during 
the month of May. It is no doubt a member of the 
order Lilaceii, better commonly known as the lily or 
tulip family. It has the large bulb, the inconspicuous 
calyx, the pronounced stigma, and the characteristic 
structure of lilies in general. The remarkable fea- 
tures of this particular variety of lilies are that it has 
such a pungent odor and that it has absolutely no 
leaves at the time of blossoming. These appear later, 
when the flower has died. The blossom rests imme- 
diately on the ground, and is not more than eight or 
nine inches high. The calyx often measures a foot in 
diameter. 

After the blossom has disappeared the leaves begin 
to sprout from the bulb. These often grow to the 
height of three or four feet. Their general shape is 
similar to that of the leaves of the calla lily, but they 
are divided into an irregular number of lobes or 
fronds. 

The corolla and the remarkably exaggerated stig- 
ma exude a clear viscous fluid which seems to be the 
cause of the offensive odor. This fluid attracts the 
flies, thus insuring the transmission of the pollen from 
plant to plant. 

The large bulb, in fact all parts of the plant, have 
the peculiar acrid juice which is so poisonous, a trait 
common to the lilaceous order. The acrid taste and 
the poisonous effect of the juice are lost upon cook- 
ing for several hours. During the 
period of frondescence there is no 
odor present. This piant is not 
used for food by the natives where 
it is found, though there are several 
other species of the same order 
which are highly esteemed by 
them as food. 

AN ANIMAL NEW TO SCIENCE AT 
THE NEW YORK ZOOLOGICAL PARK. 

Among a collection of some twen- 
ty living animals received some 
time since by the New York Zoolog- 
ical Society from Capt. Thomas 
Golding, of the ship “Alfrida,” was 
a small, white creature that proved 
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“During the fifteen months which this strange animal 
has passed at the Zoological Park it has not under- 
gone any noteworthy change in pelage, nor has it per- 
ceptibly increased in size. It therefore seems fairly 
conclusive that the creature is adult and that its col- 
ors are constant throughout the year. As it is cer- 
tainly not an albino individual of the well-known rac- 
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coon dog, referred to above, with living specimens of 
which it has lived in constant comparison, there ap- 
pears to be no escape from the conclusion that we 
have here the living representative of a species of ani- 
mals hitherto unknown.” 

It has now been admitted to the great assembly of 
classified animals under the name of Nyctereutes albus 
or the white raccoon dog. 

It is a pretty little creature, gentle in disposition, 
and is well worth a visit to the park to see. It is not 
often one gets an opportunity of gazing upon a brand- 
hew animal never before known to scientific zoologists, 


The allied species Nyctereutes procyon or Canis pro- 
cyonoides, according to Mivart, who makes only one 
genus of dogs, wolves, foxes, and raccoon dogs, is said 
to hibernate in the winter. If this is true it forms a 
most remarkable exception to any other known animal 
of the dog kind. We are told that those of the tribe 
that do this (for according to all accounts some of the 
raccoon dogs hibernate while others do not) look up 
old, deserted fox burrows or those of some other ani- 
mal if they can, for their bedrooms, but are quite 
capable, should they not be able to save themselves 
work in this way, of digging their own burrows. As 
for the little animal at the park, she certainly evinced 
no disposition, severe as was the weather at times last 
winter, of remaining asleep in the comfortable sleep- 
ing quarters assigned her, when feeding time came 
around. Nor are the feet of the creature—short, small, 
and weak, with claws of little strength—well calcu- 
lated for digging burrowg. As Mr. Hornad:v says: 
“As a whole the animal is not physically robust, nor 
is it at all vicious in temper. On the contrary it has 
taken kindly to its keepers and to captivity. Its teeth 
are small and weak, and taken altogether it is poorly 
equipped for self-preservation. It requires a home 
not overrun by bears, wolves, foxes, or the larger 
members of the family Mustelidwm. -It very probably 
inhabits moist lowlands rather than dry and rugged 
highlands.” 

Another very rare animal—so far as the writer 
knows, the first animal of its kind ever seen on this 
side of the Atlantic—the so-called Tasmanian wolf, 
zebra wolf, or pouched dog, ‘Thylacinus cynocephalus 
is to be seen at the New York Zoological Park. Al- 
though not new to science-it is In some respects a 
more interesting animal than the white raccoon dog. 
The “Tasmanian wolf,” so far from being a wolf, does 
not belong to the dog family. It is, in fact, a marsu- 
pial, and is more nearly akin to certain of the kanga- 
roos than it is to the Canidew. The female, indéed, 
has a well developed pouch, though the marsupial 
bones are wanting, being replaced by cartilages. The 
animal walks upon its toes and partiy upon half fis 
soles or palms, as may be seen more evidently in the 
hind feet; this causes the body to be. brought much 
nearer the ground in running than is the case with a 
wolf or dog, and constitutes the Tasmanian wolf a 
semi-plantigrade, The lower canine teeth in dogs pass 
on the outer sides of the upper ones when the mouth 
is closed, while the larger Yecurved canines of the 
Tasmanian wolf in the upper jaw are separated from 
the incisors by a space into which 
the points of the lower canines fit 











to be a puzzle to all natural history 
experts who saw it. It is 21 inches 
long—a little more than 27, count- 
ing in the tail—and stands rather 
more than 10 inches high at the 
shoulders. 

It rather resembles a_ small 
Spitz dog, but it is not a dog any 
more than it is a raccoon, although 
the shape of the head and the face 
marking that seem to belong so pe- 
culiarly to the family of Procyoni- 
dw, are marvelously imitated in 
this little beast. Perhaps it resem- 
bles a white Arctic fox more than it 
does any other creature. It had 
been called a white fox in the coun- 
try. northern Japan, from which 
Capt. Golding obtained it, but it is 
evidently no more a fox than it is 
a dog or a raccoon. 

“An examination of its external 
characters,” says the director of 
the New York Zoological Park, Mr. 
W. T. Hornaday, “reveals an unmis- 


takable resemblance to Nyctereutes 
procyonoides, the so-called raccoon 
dog of Japan and of north China. 
Insomuch as the animal seemed to 
be immature. and it appeared possi- 
ble that its pelage might undergo 
Seasonal changes of some import- 
ance, it was decided to defer bring- 
ing it into notice, and keep it under 


observation for at least a year. 


DOG-LIKE DASURE, AN ANIMAL WITH A POUCH, RELATED TO THE KANGAROO. 





THE WHITE RACCOON DOG- AN ANIMAL NEW To SCIENCE. 





when the jaw is shut. The animal 
has the peculiar lower jaw ef the 
marsupials—the angle is inflected; 
it is, in fact, a marsupial with 
structural parts foreshadowing 
those of the more highly developed 
dog. Such an animal as this trans- 
ports us back to those primeval 
times when animals far more gen- 
eralized than those that now exist 
united in themselves diverse char- 
acteristics and specific features 
never, in our day (save in a few 
such instances as the Tasmanian 
wolf), found in any one individual 
or any one species,—J. C. Beard. 





The Supply of Ivory. 

During a recent visit to the Lon- 
don Docks, says Knowledge and 
Scientific News, Her Majesty the 
Queen was informed that the stock 
of ivory then shown yepresented, on 
an average, the annual slaughter 
of some 20,000 African elephants. 
This statement has been contra- 
dicted in two letters in the daily 
papers. In one of these Messrs. 
Hale, of 10 Fenchurch Avenue, 
state that at least 85 per cent of 
the supply is “dead ivory,” mainly 
obtained from hoarded stores of 
African chiefs, who are shrewd 
enough to put their commodities on 
the market only in driblets. The 
most interesting part of the létter 
is, however, the statement that the 
great bulk of this hoarded ivory is 
obtained from “elephant ceme- 
teries’’—spots met with here and 
there in the jungle, where elephants 
have resorted for centuries to die. 
Much of the ivory that comes to 
the market may, therefore, accord- 
ing to this letter, be several hun- 
dred years old. The marvel is why 
it is not devoured in the jungles 
by porcupines, as certainly happens 
with tusks of the Indian elephant 
which are left in the jungle. 
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to the barbettes, to afford protection against end-on 
fire. The protective deck is 3 inches in thickness on 
the slopes, and 1% inches on the flat, and at the sides 
it is curved down to a junction with the lower edge 
of the waterline belt. A heavy shell from the enemy, 
therefore, would have to penetrate the main belt and 
the sloping 3-inch deck, and pass through the mass of 
coal in the coal bunkers, before it could reach the 
engine or boiler rooms or the ammunition supplies. 

The central broadside battery, formed by the 6-inch 
walls of armor and their associated bulkheads, con- 
tains twelve 6-inch, 50-caliber, rapid-fire guns of the 
latest pattern, arranged six on each broadside. These 
fire through recessed casemates, and they are provided 
with semicircular shields, which are adjusted to close 
the casemate opening, sufficient space only being left 
between the semicircular shield and the casemate to 
give clearance when the gun is being traversed. Upon 
the same deck, forward in the bows, are four 3-inch, 
rapid-fire guns, firing through casemates that are pro- 
tected by 2 inches of armor. Four guns of the same 
caliber are mounted near the stern on the same deck, 
and behind similar protection. Forward and aft of 
the central battery are the two barbettes for the main 
turrets. These are protected by 10 inches of Krupp 
armor in front and 7% inches in that portion that lies 
within the bulkheads of the central battery. The tur- 
rets that are mounted above these barbettes are of the 
superposed or 
double-deck type, 
carrying a pair of 
12ineh 40-caliber 
guns on the low- 
er deck, and a 
pair of §8- 
ineh 45-caliber 
guns on the up 
per deck; the 
lower portion of 
the turret being 
protected by 12 
inches of Krupp 
armor, and the 
upper portion by 
8 inches of ar- 
mor. 

The “Georgia” 
class are the 
ships regarding 
whose armament 
there was 60 
much discussion 
in our Naval 
Board on Con- 
struction; the 
present design 
was adopted as a 
compromise, and 
it is probable 
‘that these are the 
last ships on 
which the double 
turret will be 
mounted. The 
chief objection to 
the type is that 
four guns might 
be put out of ac- 
tion by a single 
shot; moreover, 
the firing of any 
one gun of the 
four has a dis- 
turbing effect up- 
on the sighting of the other guns in the turret. In 
addition to the four 8-inch guns carried in the double- 
deck turrets, there are four others carried in pairs in 
two barbette turrets, protected by 8 inches of armor 
and placed on either broadside. These 8-inch guns are 
sponsoned out sufficiently to give them a line of fire 


dead ahead and dead astern. Within the superstruc 
ture on the main deck are mounted four 3inch rapid 
fire guns, protected, like those on the main deck, by 2 
inches of casemate armor. There are 9 inches of 
Krupp steel on the forward conning tower, and 5 


inches on the after conning tower, generally known as 
the signal tower. : 

It will be seen from a glance at the ship and from 
this description that the concentration of fire is very 
heavy, consisting of two 12-inch, six 8-inch, and four 
3-inch ahead and astern, while the broadside consists of 
four 12-inch, six 8-inch, six 6-Inch. and six 3-inch guns. 
There is no ship afloat that can compare with this in in- 
tensity of fire, even the “Connecticut” and “Louisiana” 
having less by a pair of 8inch. The arc of fire is also 
very satisfactory, the 12-inch guns having 270 degrees, 
the 8-inch superposed guns 270 degrees, the 8-inch guns 
amidships 180 degrees, and the 6-inch 110 degrees. 
The ammunition hoists are electrically operated, and 
they are desicned to supply the guns at a 
‘slightly faster rate than the maximum rate of fire. 
The ammunition supply consists of 240 rounds for the 


Various 
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12-inch; 1,000 rounds, or 125 per gun, for the 8-inch; 
2,400 rounds, or 200 per gun, fon the 6-inch; and 3,000, 
or 250 per gun, for the 3-inch pieces. The battery of 
smaller guns consists of twelve 3-pounders, four 1- 
pounders, four 1-pounder automatics, two Gatlings, and 
six Colts. There are two submerged torpedo tubes 
carried in the forward part of the ship. The motive 
power consists of two sets of four-cylinder triple-ex- 
pansion engines of a designed indicated horse-power or 
19,000, under which the vessel is designed to make on 
trial 19 knots an hour. The maximum supply of coal 
is 1,704 tons, and the complement of officers and men 
is 812. 

Of the two gunboats illustrated, the more important 
is the steel training ship “Cumberland,” which has a 
length of 176 feet 5 inches, a beam of 45 feet 7% inches, 
and a draft on a displacement of 1,800 tons of 16 feet 
5% inches. The sister ship “Intrepid” is being built 
at the navy yard, Mare Island, Cal. The vessel is pro- 
pelled by sail only and, as will be seen, she is bark- 
rigged. She carries a battery of six 4-inch, 40-caliber 
rapid-fire guns, four 6-pounders, two 1-pounders, and 
two Colts. The 4-inch guns are carried in broadside 
on the gun deck, the 6-pounders forward and aft on 
the main deck, and the 1-pounder guns amidship on the 
same deck. At first sight the “Cumberland” would 
appear to be a steam auxiliary; but as a matter of fact 
the smokestack shown is merely to serve the boilers 





Waterline length, 108 feet, Beam, 2 feet ll inches. Draft, 9 feet 6inches. Displacement, 345 tons. 


WOODEN TRAINING BRIG “BOXER,” LAUNCHED AT NAVY YARD, PORTSMOUTH. 


which supply steam to the various auxiliaries, consist- 
ing of two 24-kilowatt generators, two 4,070-gallon 
evaporators, two 3,000-gallon distillers, a steam wind- 
lass, an electric winch, and fire and drainage pumps. 
The vessel has accommodations for a complement con- 
sisting of a commanding offi@er, nine wardroom officers, 
six warrant officers, and 320 men. 


The little wooden brig “Boxer,” built also for the 
training service, is 108 feet in length on the water 
line, 29 feet 11 inches in breadth, and on a dis- 
placement of 345 tons will draw 9 feet 6 inches. 


The hull is built of yellow pine planking and white 
timbers, and is copper-sheathed below. the 
She is built with berth, main, forecast, 
and poop decks. She carries a 24-foot cutter, 20- 
foot whale boat, and an 18-foot dinghy. Accommo- 
dations are provided for a commanding officer, two 
other commissioned officers, and a crew of sixty lands- 
men and apprentices. 


oak 
waterline. 





Owing to satisfactory experiments which have been 
carried out, the officials of the Pennsylvania Railway 
Company have decided to do away as much as possible 
with manual work and have the work done by ma 
chinery. At points where compressed air or electricity 
can be employed it has been decided to employ new 
methods of handling material. 
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Detection of Radlo-active Substances. 
BY E. BALLMAN. 

The methods generally used for testing the radio- 
activity of substances are those employing the electro- 
scope and the dry plate. Both of these methods re- 
quire a great deal of time, and relatively a large 
amount of material to be tested. These disadvantages 
can be avoided by using a method which depends on 
the principle of the spinthariscope, that is, this test 
for radio-activity consists of observing the scintilla- 
tions produced by a mixture of phosphorescent zinc 
sulphide and the radio-active substance under investi- 
gation. 

The apparatus needed is very simple, merely a 
quantity of phosphorescent zinc sulphide and a magni- 
fying lens of about one-half inch focus. The phos- 
phorescent zinc sulphide can be bought or made as 
follows: Add NH,OH in excess to a clear solution of 
ZnCl, until the precipitate first formed is completely 
redissolved. Then pass H,S into above solution until] 
all ZnS is precipitated. Filter, but do not wash. 
Scrape precipitate into an evaporating dish and, stir- 
ring, heat until dry. Powder the mass, and heat in 
partly-covered porcelain crucible with blast-lamp until 
all fumes are driven off, then close and raise heat to 
highest point for ten or fifteen minutes. Let cool 
with cover on. The phosphorescent sulphide fecls 
gritty under a stirring rod, and after exposure to sun- 
light, shines with 
greenish - yellow 
light, which can 
be seen in a dark- 
ened room. The 
microscope used 
to observe the 
scintillations is 
composed of two 
Simple one-inch 
focus lenses plac- 
ed close together 
and mounted or 
a stand so that it 
can be focused on 
any object placed 
underneath. The 
aperture of the 
lens combination 
should be about 
one-half inch. 

With this 
ple apparatus in 


sim- 
a dark room, it 
is possible to test 
the radio-activity 
of a_ substance 
even lower than 
that of uranium 
oxide. The test- 
ing can be done 
best at night, be- 
cause the eyes are 
much more sensi- 
tive to light. 
Before entirely 
darkening the 
room, mix as 
much _ phosphor- 
escent zinc suiph- 
ide as will go on 
the point of a 
knife with an 
equal volume of 
the powdered sub- 
stance, as Wels- 
bach gas mantle, which is to be tested. Place this in 
a small flattened heap in the focus of the microscope 
and then darken the room. After five or ten minutes 
bring the eye close to the glass, and smal! flashes of 
light can be distinctly seen. The zinc sulphide should 
be kept in the dark, until it loses its phosphorescence, 
before mixing with the substance to be tested. 

In this manner one can judge roughly the relative 
radio-activity of such ores as carnotite, pitch-blende, 
monazite sand, etc. It is also useful in testing resi- 
dues and precipitates, which are obtained in extracting 
radium from the ores containing it. 

—eee a 

Aluminium-tin alloys have been experimented with 
by E. S. Shepherd. (Journ. Phys. Chem.) Between 10 
and 50 per cent aluminium, the author found that an 
increase of aluminium was always accompanied by &@ 
rise of freezing-point. By pipetting samples off from 
top and bottom of the molten alloy containing 18 per 
cent aluminium, in some cases with a s‘nall percentage 
of lead added, it is shown that there :s no tendency 
to separation into two liquid layers. From analyses of 
alloys of aluminium and tin with silver the author be 
lieves that a solid solution does exist. From the curve 
of specific volumes, from the microstructure, and from 
the thermal measurements, the author concludes, that 
20 per cent tin is the limiting concentration of tin im 
aluminium. 
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A PECULIAR LILY, 
BY HERBERT I. PRIESTLEY. 

Two American teachers in the Philippines, while 
walking some time since in the flelds in the vicinity 
ot Nueva CA4ceres, in Southern Luzon, came across a 
peculiar specimen of the lily family of plants which 
has not yet apparently been noticed by scientists. 

It was while passing through a dense cluster of 
underbrush that the gentlemen noticed a remarkably 
strong odor of decaying flesh which seemed to ema- 
nate from the ground close by. Suspecting the pres- 
ence of some gruesome thing concealed in the bushes, 
they commenced to search. They were assisted in this 
by the presence of numerous “blue-bottle” flies, which 
seemed to be buzzing about some object half concealed 
under the dense vegetation. This object proved to be 
the plant shown in the accompanying iliustration. 
The strong smell of rottenness given off by the plant 
attracted all manner of insects, which was not sur- 
prising, as the odor was so strong as almost to repel 
all investigation. 

The plant is called by the native Bicols “borac sa 
Mayo,” that is, May flower. It blooms only during 
the month of May. It is no doubt a member of the 
order Lilaceii, better commonly known as the lily or 
tulip family. It has the large bulb, the inconspicuous 
calyx, the pronounced stigma, and the characteristic 
structure of lilies in general. The remarkable fea- 
tures of this particular variety of lilies are that it has 
such a pungent odor and that it has absolutely no 
leaves at the time of blossoming. These appear later, 
when the flower has died. The blossom rests imme- 
diately on the ground, and is not more than eight or 
nine inches high. The calyx often measures a foot in 
diameter. 

After the blossom has disappeared the leaves begin 
to sprout from the bulb. These often grow to the 
height of three or four feet. Their general shape is 
similar to that of the leaves of the calla lily, but they 
are divided into an irregular number of lobes or 
fronds. 

The corolla and the remarkably exaggerated stig- 
ma exude a clear viscous fluid which seems to be the 
cause of the offensive odor. This fluid attracts the 
flies, thus insuring the transmission of the pollen from 
plant to plant. 

The large bulb, in fact all parts of the plant, have 
the peculiar acrid juice which is so poisonous, a trait 
common to the lilaceous order. The acrid taste and 
the poisonous effect of the juice are lost upon cook- 
ing for several hours. During the 
period of frondescence there is no 
odor present. This plant is not 
used for food by the natives where 
it is found, though there are several 
the same order 
esteemed by 


species of 
highly 


other 
which are 
them as food. 





AN ANIMAL NEW TO SCIENCE AT 
THE NEW YORK ZOOLOGICAL PARK. 

Among a collection of some twen- 
ty living animals received some 
time since by the New York Zoolog- 
ical Society from Capt. Thomas 
Golding, of the ship “Alfrida,” was 
a small, white creature that proved 
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“During the fifteen months which this strange animal 
has passed at the Zoological Park it has not under- 
gone any noteworthy change in pelage, nor has it per- 
ceptibly increased in size. It therefore seems fairly 
conclusive that the creature is adult and that its col- 
ors are constant throughout the year. As it is cer- 
tainly not an albino individual of the well-known rac- 
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coon dog, referred to above, with living specimens of 
which it has lived in constant comparison, there ap- 
pears to be no escape from the conclusion that we 
have here the living representative of a species of ani- 
mais hitherto unknown.” 

It has now been admitted to the great assembly of 
classified animals under the name of Nyctereutes albus 
or the white raccoon dog. 

It is a pretty little creature, gentle in disposition, 
and is well worth a visit to the park to see. It is not 
often one gets an opportunity of gazing upon a brand- 
new animal never before known to scientific zoologists, 


The allied species Nyctereutes procyon or Canis pro- 
cyonoides, according to Mivart, whe makes only one 
genus of dogs, wolves, foxes, and raccoon dogs, is said 


to hibernate in the winter. If this is true it forms a 
most remarkable exception to any other known animal 
of the dog kind. We are told that those of the tribe 
that do this (for according to all accounts some of the 
raccoon dogs hibernate while others do not) look up 
old, deserted fox burrows or those of some other ani- 
mal if they can, for their bedrooms, but are quite 
capable, should they not be able to save themselves 
work in this way, of digging their own burrows. As 
for the little animal at the park, she certainly evinced 
no disposition, severe as was the weather at times last 
winter, of remaining asleep in the comfortable sleep- 
ing quarters assigned her, when feeding time came 
around. Nor are the feet of the creature—short, small, 
and weak, with claws of little strength—well calcu- 
lated for digging burrowg. As Mr. Hornad:’v says: 
“As a whole the animal is not physically robust, nor 
is it at all vicious in temper. On the contrary it has 
taken kindly to its keepers and to captivity. Its teeth 
are small and weak, and taken altogether it is poorly 
equipped for self-preservation. It requires a home 
not overrun by bears, wolves, foxes, or the larger 
members of the family Mustelide. It very probably 
inhabits moist lowlands rather than dry and rugged 
highlands.” 

Another very rare animal—so far as the writer 
knows, the first animal of its kind ever seen on this 
side of the Atlantic—the so-called Tasmanian wolf, 
zebra wolf, or pouched dog, Thylacinus cynocephalus 
is to be seen at the New York Zoological Park, A\l- 
though not new to science it is in some respects a 
more interesting animal than the white raccoon dog. 
The “Tasmanian wolf,” so far from being a wolf, does 
not belong to the dog family. It is, in fact, a marsu- 
pial, and is more nearly akin to certain of the kanga- 
roos than it is to the Canide. The female, indeed, 
has a well developed pouch, though the marsupial 
vones are wanting, being replaced by cartilages. The 
animal walks upon its toes and partly upon half its 
soles or palms, as may be seen more evidently in the 
hind feet; this causes the body to be brought much 
nearer the ground in running than is the case with a 
wolf or dog, and constitutes the Tasmanian wolf a 
semi-plantigrade, The lower canine teeth in dogs pass 
on the outer sides of the upper ones when the mouth 
is closed, while the larger Yecurved canines of the 
Tasmanian wolf in the upper jaw are separated from 
the incisors by a space into which 
the points of the lower canines fit 











to be a puzzle to all natural history 
experts who saw it. It is 21 inches 
long—a little more than 27, count- 
ing in the tail—and stands rather 
more than 10 inches high at the 
shoulders. 

It rather resembles a_ small 
Spitz dog, but it is not a dog any 
more than it is a raccoon, although 
the shape of the head and the face 
marking that seem to belong so pe- 
culiarly to the family of Procyoni- 
daw, are marvelously imitated in 
this little beast. Perhaps it resem- 
bles a white Arctic fox more than it 
does any other creature. It had 
been called a white fox in the coun 
try, northern Japan, from which 
Capt. Golding obtained it, but it is 
evidently no more a fox than it is 
a dog or a raccoon. 

“An examination of its external 
characters,” says the director of 
the New York Zoological Park, Mr. 
W. T. Hornaday, “reveals an unmis- 


takable resemblance to Nyctereutes 
procyonoides, the so-called raccoon 
dog of Japan and of north China. 
Insomuch as the animal seemed to 
be immature. and it appeared possi- 
ble that its pelage might undergo 
Seasonal changes of some import 
ance, it was decided to defer bring- 
ing it into notice, and keep it under 


observation for at 


least a year. 





DOG-LIKE DASURE, AN ANIMAL WITH A POUCH, RELATED TO THE KANGAROO. 





THE WHITE RACCOON DOG- AN ANIMAL NEW To SCIENCE. 


when the jaw is shut. The animal 
has the peculiar lower jaw of the 
marsupials—the angle is inflected; 
it is, in fact, a marsupial with 
structural parts foreshadowing 
those of the more highly developed 
dog. Such an animal as this trans- 
ports us back to those primeval 
times when animals far more gen- 
eralized than those that now exist 
united in themselves diverse char- 
acteristics and specific features 
never, in our day (save in a few 
such instances as the Tasmanian 
wolf), found in any one individual 
or any one species,—J. C. Beard, 


tl e<te-tltien 





The Supply of Ivory. 

During a receyt visit to the Lon- 
don Docks, says Knowledge and 
Scientific News, Her Majesty the 
Queen was informed that the stock 
of ivory then shown represented, on 
an average, the annual slaughter 
of some 20,000 African elephants. 
This statement has been contra- 
dicted in two letters in the daily 
papers. In one of these Messrs. 
Hale, of 10 Fenchurch Avehue, 
state that at jeast 85 per cent of 
the supply is “dead ivory,” mainty 
obtained from hoarded stores of 
African chiefs, who are shrewd 
enough to put their commodities on 
the market only in dribiets. ‘The 
most interesting part of the letter 
is, however, the statement that the 
great bulk of this hoarded ivory is 
obtained from “elephant ceme- 
teries"—spots met with here and 
there in the jungle, where elephants 
have resorted for centuries to die. 
Much of the ivory that comes to 
the market may, therefore, accord- 
ing to this letter, be several hun- 
dred years old. The marvel is why 
it is not devoured in the jungles 
by porcupines, as certainly happens 
with tusks of the Indian elephant 
which are left in the jungle. 
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RECENTLY PATENTED INVENTIONS. 

Apperatus ter Special Purposes. 

AMMONIA-WATER APPARATUS... A 
Anexnpeotn, Berlin, Germany. This invention 
relates to evaporation and condensation; and 
its object is to provide certain improvements 
in amomola-water whereby the overflow-pipes 
for the water can be readily removed from 
the cells for cleaning and other purposes and 
without requiring interruption of the process 
or unduly reducing’ the strength of the walls 
of the cella. 





Of Interest to Farmers. 

FERTILIZER-DISTRIBUTER.—J. C. 
Sranks, Mechanicsyilie, 8. C. In this patent 
the invention is an improvement in fertilizer 
distributers, having for an object to provide a 
novel construction which can be applied to an 
ordinary plow-beam, can be set in any desired 
adjustment on sald beam, and will efficiently 
serve the purpose for which it is designed. 

Of General Interest. 

SUSPENDER ATTACHMENT.—L. S8iiko 
wits, New York, N. Y. The attachment com- 
prises a friction plate with means for attach 
ment to one end of the suapender, sald plate be- 
ing provided with a hinged bar. The plate and 
bar are constructed with co-operating clamp- 
ing members for securely holding in place a 
pull device constituting the medium by which 
the sliding movements of the adjusting device 
are effected for the purpose of altering the 
length of the suspender member. 





Mardware. 

REGISTERING-LOCK.—J. G. Ramuy, Kome, 
Ga. A loek constructed according to this in- 
vention has merit over all similar locks in 
the construction involved, as well as the sim 
plieity of ite working parts, which are not so 
liable to get out of order. It has utility or 
usefulness in recording its unlocking and the 
tegistering of the number of times it has been 
worked or unlocked. 


WIRB-STRETCHER..O. C. A. Scuwien, 
Davenport, lowa. This improvement is in 
that clase of stretchers whose main feature is 
a lever having a curved portion adapted to en 
gage or partly embrace a fixed post and pro 
vided with a wiregrip, which Is located at a 
point between the post and the handle end of 
the lever. A flexible tension device, prefer 
ably a chain, t« employed, tt being connected 
with the portion of the lever applied to the 
pest and adapted for ready attachment and de- 
tachment, sc that the apparatus as a whole 
may be quickly applied to and removed from 
the post. 





Meating and Lighting. 

FPURNACEH.—G. 8. Kent, Lyndon, Vt. The 
aim of the improvement is to provide a fur 
nace of economic construction capable of util 
ising all the products of combustion to a 
masimum extent, In which furnace a con 
tinuows combustion-chamber is provided and 
two fuel-chambers in communication with the 
combustion-chamber, together with means for 
admitting air and steam to the combustion- 
chamber and for the admission of stoking-tools 
to the fuel-chambers. 


Machines and Mechanical Devices. 

HO(sT.—8. T. Waritace, Los Angeles, Cal. 
This bolst ts intended especially for use in 
the construction of buildings to holst building 
materials from one floor to another. The hoist 
iles outaide of the building, being erected on the 
sidewalk immediately in front of the structure 
where it will occupy very little space. The 
arrangement of the holst is such that it will 
elevate beams of a length too great for eleva 
tion through the Interior of the bullding. 

MACHINE FOR FORMING CU RRY 
KNIFE BDGES ON ROTARY CUTTERS.—-E 
Scuaorpen, New York, N. ¥. The object of 
the improvement is to provide a machine more 
especially designed for accurately forming an 
annular curry-knife edge on a circular cutter 
such, for instance, as is used in a fleshing 
and shaving machine for raw and dressed furs 
or skins, for which former Letters Patent were 
granted thix inventor. The present invention 
f* a division of the application for Letters 
Patent of the United States for a machine for 
grinding and forming cutter ede merly 
filed by Mr. Schroeder. 





Designs. 
CLOTH,.—_-D. W. Snorer, New 
York, N. YY. The design consists of a central 
initial letter surrounded by scrolls and flower 
ornaments which are artistically arranged. 

PESIGN FOR A CHAPLET OR SHRINE 
Or THER HOLY ROSBARY.—C. Gay, New 
Mayen, Conn. This is a design in which the 
figure is a perspective view of the chaplet or 
shrine of the Holy Rosary. Around a promi- 
nent crucitix and two small crosses, are tn- 
scribed St. Dominic's Chaplet of the Holy Ros- 


HAMMOCK 


ary. The face of the ornamental design is ob- 
long, square at the bottom and round at the 
top. A square in the center is surrounded by 
a chain looped at the lower part. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries a certain ciasses of articles 
numbered in consecutive order. If you manu- 
facture these goes write us at once and we 
send you the name and address , i the destr- 
ing the information. Iu every ¢ is meces- 
sary to give the mumber of rthe inquiry. 
MUNN & CO, 








Marine Iron Works. Chicago. Catalogue free. 
Inqatry Ne. GOS1.-For the ufacturer of a 
cipor, band used in construction of br (brick w alla called 
the * Don’t Clip Brick Band,” patented duly 2 7, 
Reading, Pa. 


makers of apparatus, 


AvuToOs.—Duryea Power Co., 
. 6082.—For 

att ory Ro. Seat: mulls. 

“U. &” Metal Polish. 1 free. 

Inquiry Ne. GOS83%.—For « small, tetple-azpension 
marie canine, dev seems show t % h. p. on 900 pounds 
of steam at Shoes ef r. p. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 


Bes'v No, 6084 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falls, 0. 
iry Ne. 6085.— 
algoeir Be 





«~For the manufacturers of the 


For dealers in peat for use as 


if it a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry Ne. GO86.— Wanted, a gasoline motor of 

4 to 6h. p., for plowing purposes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Ineuiry Ne. GOS7.—For the latest and best appli- 
. Yor a crematoury. 


D. A. Beaton, Practical Lead Burner, P. 0. Box 34 
Woburn, Mass. Fifteen years’ experience. 

Inquiry No. GOS8S.—For makers of biank name 
checks on oes to stamp names, addresses and em- 
biems, also of stamps with which to stamp them. 

MicnoscorEe.—$15; cost, 8%. Also valuable acces- 
sories separate. List. J. Phin, Paterson, N. J. 

Ineuire Ne. GOS9.—For makers of round giass 
covers 6 inches diameter by 4 inches high. 

American inventions negotiated in Europe. Wenzel 
a a ae Equitable Building, Berlin, Germany. 

Inquiry . 6090.—For dealers in second-hand 
electric Bam Beee and machinery. 

Agents wanted to sell the Kyede puzzie. Sample by 
mail for We. Ryede Specialty Works, Rochester, N. Y. 

Inquiry Ne. 608! .—For a machine for printing on 
touthbrus handles 

In beying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 719 Mutual 
Life Buliding, Buffalo, New York. 


Inquiry No. @ For machinery for peeling, 


erucking, cleans g and bleaching walnuts. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc 
Metal Novelty Works, 43 Canali Street, Chicago. 

Inquiry No. 6093.—For outfits and supplies for 
confectioners, bakers, etc. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry Ne. 6004.- For manufacturers of broom- 

making machinery. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Sngine is built by the De La Vergne Machine Company 

Foot of East 138th Street, New York. 

Epeatr Ne. 6005.—For manufacturers a, wood 
and lathes, saws, drilis, work benches, etc., for 
manual’ training school. 

W ANTED.—Experienced office man who will invest 
$15,000 in a well-established manufacturing company in 
Central Indiana. Investment, Box 773, N. Y. 

Inquiry No. 6096.—For builders of steam engines 
for avtomobiles, or makers of steam automobiles. 

Want manufacturer to buy pat. No. 760,280 elect. water 
heater. Bolls pint of water in 1 minute. Sample with 
attachment plug, $1.25. Richard Toennes, Box 344, 
cee Mo. 

In y Ne, 6007 .—For manufacturers of macnin 
ery ‘for “7 plants. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialities, machin- 
ery and tools. Quadriga Manufacturing Company, 15 
South Canal Street, Chicago. 

Inquiry Ne. GO098.—For makers of compressed 
paper, lo be used as @ substitute for leather. 

PATENTS FOR SALE.—Cantwel! & Co., patent agents, 
Calcutta, India, bas now for sale several valuable 
patents, principally for railway improvements. Full 
particulars on application. 

neauiry Ne. For dealers in new and 
alt “> band gasoline anches, 30 to % feet long. 
canal wants prominent business man as partner to 
finance some series of first-class imventions: Auto, 
railroad, iron, building and other branches. A. von 
Duezynski, P. O. Box 4, Bellevue, Pa. 
iry Ne. 6100. - ~For the makers of an appa- 
ralne called“ t Long Tom” which is fixed on tbe wall, 
and « coin is fired by « small canon. 


Canadian patent No. 8,867. dated Nov. 


For SALE. 
w, 199%. Covering vital points m telephone develop 
ment. Important subsequent improvements tree to 
purchaser. Address Dennis O'Brien 
Limestone, New York, 
Inquiry ne, 610 For manufacturers of keys, 
without heads, to be used in the manufacture of farm 


machinery. 

Winona, Minnesota.— Population, 24,000-Wants Man- 
ufactoring Plants. For particulars address Geo. W. 
Gregory, Secretary of Board of Trade 

Inquiry Ne, 61@".—For manufacturers of solder- 
ing tron for aluminium. 2 

Wanted— nev y D ‘aph thee 
ters, Journals, Prints, Washington Portraits, Karly 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early #’s. Correspon ence solicited. 
address C.A. M., Box 773, New York. 


We. 6103.—For a 
Iesatey ee. 4 freezing apparatus for 


tn Aut 





2 Send for new and complete catalogue of Scientific 
and other Books for sale by Mann & Co., 961 Broadway, 
New York. Free on application. 


-—For manofacturers of screw 
elena’ Ee SH and drill presses. 


Situation wanted by young German with commercia! 
experience, having studied engineering in Berlin, want- 
ing a start. @. K., Box 178, N. ¥. 








HINTS TO CORRESPONDENTS. 


Names and Address m accompany all letters or 
> attention will 23 paid thereto. This is for 
r information and not for publication. 
erences to former articles or answers should give 
date of paper and page or number of =. 
Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
we endeavor to reply to all either by 
letter or in this department, each must take 
Buyers wishing t h ticle not ad 
w © purchase any article not adver- 
tised in our columns will be furnished with 
—— of houses manufacturing or carrying 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen lements referred to may be 
had at the office. ce 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(9469) C. 
me any 
time as we now ‘have it 
hours, minutes, and seconds? When did this 
computation begin or come into use, and what 
preceded that computation, and so on as far 
back as we have any history on this subject? 
A. There is not so much exact data as one 
might expect regarding the time of the intro 
duction of the different units of time we now 
employ. Probably many of them came into 
use gradually and without any official deter- 
mination, just because they were convenient 
and serviceable. The year was naturally con- 
nected with the seasons, and has been kept 
with the seasons by most nations. It is more 
essential that it should begin at about the same 
time with reference to seed time and harvest 
than that it should be invariable in length. 
Thus our years are not of the same length. 
The month was alse a natural epoch, in the 
earliest times, dating from the phases of the 
moon. While the day has always been a 
natural unit of time, the time of its beginning 
and its division into parts have varied greatly. 
This is discussed in answer to Query 8744, 
Vol. 87, No. 19. Our calendar, the Julian, 
dates from 45 A.D.. and its reformation by 
Pope Gregory in 1582 A.D., while its adoption 
by England was in 1752 A.D. All that is 
known on these points may be had from en- 
cyclopedias. 


R. W. asks: Can you give 
information on the computation of 
months, weeks, days, 


(9470) W. L. asks: Will you kindly 
advise me whether the current in Western 
Union telegraph wires would interfere with the 
working of a ground circuit telephone line on 


the same poles, and if so, what could be done 
to equalize the current, or as a remedy? A. A 
telephone line is lable to disturbance from any 
unsteady electric current in its neighborhood, 
if a ground return is employed. The remedy 
is to use a metallic circuit, with the wires 
twisted, as is done in cities. The effect of 
induction is thus done away with. 

(9471) C. H. W. asks: What would 
be the result of an electro-magnet which ts 
capable of lifting ten times more than its own 
weight, and a piece of metal that weighs say 
eight or ten times as much as the magnet, say 
iron, be both placed on a level surface about 
one-half foot or a foot apart, with nothing 
to hold either stationary, and then turn on 
the current? What would be the result? 
Would the magnet go to the metal, or would 
the metal go to the magnet? A. If a magnet 
and a piece of iron such as you describe were 
placed as you state, the magnet would move 
to the iron ten times as fast as the tron 
moved toward the magnet, since both would be 
pulled with the same force, and the motion of 
the two would be in the inverse ratio to the 
weights. It is not probable that either would 
move at a distance of a foot from the other. 
The magnetic force would not be able to exert 
pull enough at so great a distance. 








_ NEW BOOKS, ETC. 
CuHeMisSTRY OF GAS MANUFACTURE. 
. J. Atkinson Butterfield, M.A., 
F.I.C. London: Charles Griffin & 
Co., Ltd. Philadelphia: J. B. Lippin- 
cott Company, 1904. S&vo.; pp. 257. 
Price, $2.50. 


The present is the first volume of this work 


THE 


treats of the materials and 
All the materials 


edition. Volume I. 
processes of gas manufacture 
and methods of producing coal, water, oll, and 
alr gas, and of enriching gas of low illumin- 
ating power, as well as the methods of pro- 
ducing simple gaseous hydrocarbons, are thor- 
oughly described. The production of acety- 
lene was treated In a separate book written In 
collaboration with Mr. F. H. Lee, and which 
has been recently published. The second vyol- 
ume of the work, which is now in course of 
preparation, will cover the testing and use of 

KAS. 

EARTHQUAKES IN THE LIGHT OF THE NEW 
Seismotoey. By Maior Clarence Ed- 
ward Dutton. London: John Mur- 
ray. New York; G. P. Putnam’s 
Sons, 1904. 12mo.; pp. 314. 








So rapidly has the method of studying earth- 
quakes developed during the last thirty years, 











that the science, as it now stands, has been 
aptly termed the “ new seismology.” ‘This 
modernized science investigates its phenomena 
by means of instruments that measure force 
and motions, speeds and accelerations. For 
that reason it may well be considered a branch 
of physics, a branch moreover that treats of 
elasticity and wave motion in a solid medium, 
the earth. Chapter I. of this book sets forth 
the nature of the carthquake according to 
modern concepts. Chapter II. is devoted to 
a general discussion of the causes of earth- 
quakes. The two groups of quakes, the vyol- 
canic and the tectonic, have many distinctive 
characteristics which are described in Chap- 
ters III. and IV. The next two chapters, Vy. 
and VI., are devoted to detailed explanations 
of the instruments used in seismometry. 
Chapter VII. deals with seismic vibratory mo- 
tion. Passing then to the kinetic aspects of 
seismic vibration, the subject of intensity is 
discussed in two chapters. The chapter on 
Variations in Intensity points out the method 
of computing the depth and origin of an earth- 
quake. The final chapter is devoted to the 
discussion of seaquakes, a subject which has 
been investigated with great diligence by Dr. 
Emil Rudolph, of Strasburg. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 11, 1904 


AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 








Abdominal supporter and truss, B. F. Lacy 772,106 

Accounts, ‘means adapted to facilitate —— 
recording and rendering of, C. L 

772,046 

Ac ide mane hydroxy stearic, W. M. Burton 772,129 


Air brake attachment, D. M. Elder ...... 772,227 
Air compressor, 8. E. Alley ............... 772,266 
Alkali salts from iseluble combinations, 


making and separating, H. 8. Blackmore 772,206 
Alkaline processes, apparatus for mercurial, 








Roepper & — Sesh Sco cepciscesace 771,833 
Applicator, X. Peme ..........-seeeeeeees 772,176 
Artist's sketching oe. We SEODORE scccccace 771,905 
Automatic switch, C. H. Sta ron Sema Gh divers onl 772,066 
Badge and pencil holder, combined, J. A. 

EX Sinisa inttn ethene senses eens ea 772,046 
Baling press, L. Blount .............+..04+ 771,967 
Ball mill, tubular, M. F. Abi +. 772,077 
Bath trap cap and pipe, H. *. Lu 772,162 
Batteries, lead containing _ for secondary, 

G. Apple ..... ibapassawhsssceess 772,123 
Bedstead, We Be GE Wesdanccceaesassces 771,811 
Bedstead canopy support, I. E. Palmer .... 772,175 
Bedstead, wardrobe, C. H. Tesch . seceee T7206 
Beet topper and lifter, G. L. Hayes” Seseee 772,007 
Belt Jack, F. O. Roberts ..........0-sse0+- 771,831 
Belt shifter, W. N. Gartside ..........+++. 771,904 
Bicycle handle bar, B. H. Sills .........+- S41 
Binder, A. H. Denny ions nobenesbeeees 973 
Binder, temporary, J. G. G " Eklundh cadeaee O74 
Bit gage, A. D. Campbell ..........6.5-506+ 211 
Blacking and polishing machines, gear- 

mechanism for boot and shoe, F. A. 

GRGUED. Sihivectsevass ccveserawcaptaceres 771,861 
Blind, balanced roller, F. - Watkinson.... 772,300 
Block. See Printer’s bloc 
Block machine, plastic, J. ‘we Wilson...... 772,319 
Block signal and safety system, electric 

automatic, G. ne Finnigan .......... 772,278 
Botier, TB. GG. Bask  cccsccccssescccccese 72,297 
Bottle closure or the “uke, Cc. B. McManus.. 772,2m) 
Bottle stopper, O. Adams .............+++- 71,960 
Bottles or other Pm oy with liquids, ap- 

paratus for ey F. J. Fletcher ..... 772,033 
Bottling pag i TREE cdsdocccccces 772,195 
Bowss.. a ee pine, ee for setting, 

Box ye + A — Jordan ° 
Bracket, Cam bell ‘& Williams. oe 
Brake, 4 a | thao lapeasbensgpeag 





Brake shoe, vehicle, W. W. Mor 
Brakes, retaining mae <a for 

fluid pressure, F. Mertsheimer ....... 772,167 
Branning and polishing machine, combined, 

T. TE, VRMRERO. cccwscccccccccs 9200004 771,890 
Brick laying machine, J. Thomson ........ 772,191 
Bricks, ete., with coatings of pon Noah o dd 

or similar materials, producing, L. E. 


. AE, SO Seer 772,247 
Brush, ©. Hi. POROMSGS 20... ccccccccccces 771,926 
Berm, BD. We CGRP. oss vcccccccccscccscesas 772,217 
Brush adjuster, automatic, W. H. Freed- 

GEOR kc cbuboneteseeechs adnccacccssccs 771,868 
Brush and making same, W. Dixon........ 772,089 
Brush, bottle, L. J. ig od SS deocecvecers 772,302 
Brush, eye, C. F. W. Ramus ............ 772,177 
Buggy top brace, adjustable, =a B. Reese.. 772,293 
Buggy top support, G. H,. Taylor .......... 771, 
Building block mold, J. A. Ferguson..... 
Burglar alarm, E. W. Jenks .............. 
Burning apparatus, fuel, H. H. Huff....... 

Batter mold, G. W. Morrill ...........+.. 
Button fastener, T. RB. ayes, ,  arerye 
Catmera, photographic, J. Millard ..... 
Canning machine, 8. J. Baker ............. 
Canopy support, ternback, I. E. Palmer. . 





Car and elevator for power plants, transfer, 
Seaver & Wellman .............-. 
Car, convertible street, W. 

ar. 





‘ar coupling, C. U. Greeley 
‘ar coupling, J Sle epicka .. 








which has been greatly enlarged in this, the third | 





‘ar, dump, Hoover & Mason 
ar elevator, dump, E. 0. Fehr .. 
sr end gate opening device, 
& Reed 
Car fender, 
Car underframe, 
Carborandum article, self bonded, 
Carbureter for gasoline engines, G. 
( 
{ 


( 
( 
Car coupling, A. Matter 
{ 
‘ 
‘ 





J. McGuire.) ....: 
passenger, C. S. Gawthrop 
F. J. Tone 
Kingston 771, ‘985 





‘arrier. See Cuspidor carrier. 
‘arton closing and sealing machine, G. R. 


I wensidig d shhtin WWNS Coco cKconeene 772,076 
Cattle guard, W. RB. Scott ................ 71,858 
Center fire balance engine, = A. Morton... 772,100 
Chain, extensible, BR. C. Gipe ............. 71.873 
Chain wrench, G. J. Meye o. ceitiwedesiecas 771,915 
Check holder and match plate, combined, 

ee OTD ocean cian piece scccscecees 72,205 
Cheese cutter, C. G. Strubler ........... 771,843 
Chin supporter, S. N. Hiser ............+. 771,982 
a a Prey eer ereee eee 771, 
Cigarette tins, machine for applying. R. 

GONITOTIR oo cvecccccccccccsess 771,869, 771,870 
Cireult closer, automatic, H. G. Pape .... 772,201 
Cisterns, extensible dome for cement, 8. 

L. tne peupeeestcodcaedecctese TT?.278 
Cp. B. M. Stanmard .......---eeeeeeeees 772,96 
Clock, alarm, T. J. Daniel ......-.--.--++ 72.22% 
Clock, eight day alarm. J. Matzinger...... 165 
Clock, electric, T. A. Sinetes dates ovuset 772,002 
Clothes rack, E. Baruch .......----+-++- 72,020 
Clover hulling machine, A. Poirier ...... 1, 
Clotch, A. Mu Dc wecscstcccencocss 771,919 
Coal augur net, sectional, J. H. Mason .... 771, 








Cock, aston, W. Theis 
Coll winding mgttine. S&S Frank 
Coin collector, F. BR. MecBerty .scccessese 

















OcTOBER 22, 1904. 
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Combination furnace, J. F. magne 


























commutator, J. H. Brown . : 1,858 
Composing stick, R. D. Tittle 772,116 $ 
Compressing and straining machin. 

Parner 772,230 For Bicycle, 
Compressing machine, B. McGovern .. 771,921 or Jump 
Computing device, ——. M. Oe nepgag 771,845 Spar k : 
Conerete block molding machine roug’ h 

ag © ~~ Pperpeetiionerrecs 772,202 Wek Pare =. 
Condenser, Grouvelle & Arquembour faces. Tite us to-day 
Controller, Wood & Geisenhoner GRANT.FERRIS Co. 
Corn husker, P. Rupp ........--. 3 - a le 
Cotton gin, C. G. Bodungen ..... rey, N. ¥. 
Couch, curative, J. & W. Titus .. 
Coupling, V. J. Wahlstrom ........ 
Coupling, Rateau & Sautter .......... 
‘rane, electric, H. A. Lewin ........ vy : 
rank, adjustable, O. F. Persson .......-. 

144 to 40 HH, P. 


‘ream separator, centrifugal, P. E. Shee .. 
‘rushing rolls, J. A. Thomas ...........-- 
rushing rolls, longitudinally adjustable, J. 





ak 








Be. TROMRBE .ncccccccsscvdccesoceuseccs 
uff holder, G. W. Buchanan ............. 
ulinary boiler or steamer, A. B. Rice ... 
‘ultivator, D. Garret .....ccccccesevevoee 
ultivatos, W. W. Giles .. 


Launches 


Foot and Power Pr ersagapere and brit Prenoos. 7 to 80 feet 


SHEPARD LATHE C€ 


8t., Cincinnati, O. | send for 





‘urrent controlling system, A. C. myatwaes 





urrent meter, alternating, W. H. Pratt. 
urtain ring, G. A. Springmeyer ..... 
‘uspidor carrier, C. H. Gunn oo eeecbb eas 
Cylinder lubricator, B. F. Kelsey 
Dam, portable, S. Gleazen i ER 
Dental articulator, F. L. Williams ...... 
Dental engine and spittoon support, W. B. 
8. BP. Alford ...... é5b cs 06h) 00 
D sting: apparatus, water, W. Rochlitz. 
Door closer, automatic, Gates & Eihstadt .. 
lwor hanger, J. Cramer .. o's niece tawe 
Deor opener, G. Rise’ hmuller 





ont STEAMSHOve, « 


new catalog 
GRAND aarp Si & YACHT 00, 


TAKE AE TH SE Lotte Pa 8? FOR 
os aaee ‘s Pipetoss pee |i 

















Drain trap, A. W. Edwards ..........+- 
Drill, A, E. Uteler ...... os bon 


Kerosene Oil Engine 





Drill, W. H. Soley ........ 
Drilling tool, E. A. Turner 
Dry separator, F. O. Bloom 
Drying apparatus, F. Meyer 













Se a ae 


SS ot 


If You Want the Best Lathe and Drill cnet 
is Se a to Pa reat | 


GHUGKS 








Dust pan, J. R. Forden Gee . a 772,093 

ee vieQuown. jaune ont Seveter,. . ot 12,273 WESTCOTT’S other ot 

ma ns Loscwey _aystem, L. Grin, Great lena Power nga Co. 
‘ectric controller, A. ‘ 

Ecce Senter i A. Meath re tty, Cheap and “Accorate 

Si 8 8 ees Wepteesy Lueck Ler Rakiata.Snd: | fay aserved,  Sotearinic ANCA, ster 


DOOTED ova snacdnnqnnsceadoiocs on 
Electric snap swite h indicator, C. G. 
kins 





Neetric switch, F._ Mackintosh sedi 
Ene A arenags. ventilated coll. for, N. 


Mhectrical” “tletribution By ‘ate m, J. H. Hall- 

WE -deacsedgd evbiaasts60t4b400 : 
Electroplating apparatus, Ww. R. King.. 
Electrostatic instrument, F. H. Bowman .. 
Elevator. See Car elevator. 














MIS ——_ A PETUAL *U ¥ 
GRINDER| 22 eee 


work ¢cia- 
Tired to it with renuing 
pivite Fo red tavoupply Stim 


1KST PRIZE AT Enailah: Fron SFearrson, 138, MENTS ie tHE, tae ates ce ath ‘LA ey ae iat, 





























Elevator, H. BR. Wellman ...........----- 772,074 jon. most efficien 
Elevator apparatus, electric, E. R. Cari- operation. Price Price will tntereat 

GRO ccc ceccceccscccccosccsacccccces py — w.F.& E deat BARNES ©o., Hydraulic Engl c 
Engine, O. P. Underwood ........... .. 772,208 inhed Niagara rau ngine Co. 
Engine and gear casing, J. Carney j 772 214 1999 Ruby &t., Recktoré, Til. CHESTER, Pa. 
Engine cooling mechanism, explosive, F sautttnpiiaeedihapentted 

POD cakckeccdcesecsisessceeeccsccs 772,178 
Engine viporizer, oil, D. R. Morrison erases 771,881 4 
Engine wheel, traction, D. T. Spry ...... . 771,945 THE EUREKA Cup A. W.. FAB ‘R 
Engines, electric igniter for explosive, W. Pi Lge over inves pated 
nylon Bemald 9200000000200 Fata | rerm Biditors. Studensa, Bankers, Ynsure Manufactory Established 1761. 
Envelops, machine for operating and remov- ie p— hee yt by ge LEAD PENCILS, COLORED PENCILS, SLATE 
Bee eee act penne Scesisas a TIM? | Boer nce, utlnts, the! pepe, anaes PENCIL WRITING SLATES, INKS. GTATIONERY 
. . ’ PACE, sNEC | , oO 7 - 
. ne = ge 2 ane oa Ry tes he re ia : w | To be bad of all boukselle stationers RUBBER GOODS, RULERS, ARTISTS’ COLORS. 
Exercising device, W. G. Me saccus . 7 | an notion Lamina or by mail on recei 
Explosive engine, C. W. Little ........... 77% | of price. Sam te card, Uy mal, free roy 78 Reade Street, New York, N. Y. 
syegl . Schmid Gartland ......... 771, ufacturec 7 onsolidate afet 
a od ge pepe lieee "* Ti3jou | Pim Coy Box 21. Bleomfeld, N. GRAND PRIZE, Highest Award. PARIS, 1900. 
Fan motor, Bockelman & SAGES . 772,126 
Fastener, L. C. Kahl ........... 771,912 
Faucet, disappearing, NN. Hi. ‘Piftard- 

DROME vic dcccccdcccscdccesecuce 
Feather and producing same, wate rproof o8- 

trick. C. A. Poteet ...nccsvcscsvccecss 





Feed water regulator, T. M. Wilkins ..... 
Feeder, automatic poultry, J. Anderson, 
772,121, 
Feeder protection. L. Andrews ..... dean 
Fence, J. Weirick .. ane 
Fence making machine, wire, J. E. Fredrick 
Fencing tie, wire, O. 8S. Sturtevant oe 
Fertilizer distributer, A. G. Cox 
Fertilizer distributer, A. Fajrly .. 
Fiber vessel, J. J. Shea dence 
Filter cloth, J. Crossley 
Filter, ofl, C. A. Conn, reisstte 
Filtering stone, A. Davidson .. 
Fire escape, W. G. Ragsdale ..... 
Firing gear and contrulling device, Meigs 
& Hammar debe oeubie ee cas _ 
Firing mechanism, Meigs & Hammar . 
Flue cleaner, J. Macdonald ‘% 
Fine stop, J. H. Nichols ... 
Flue stopper, L. Russell ‘ ° ° 
Forceps, root extracting, N. D. Asdell 
Fountain, J. A. Edmundson 
Frame or the like sc ban device, 
Poor cee eeecereesesceseeecese 
Fruit pic ker, "Stansbury y Cummins. 
Fruit picker, B. J Downing 
Furnace, 8S. F. Pierce ........... eee 
Furnace for the manufacture of steel, G. 
Gin esse cecocdeessees 
Furnace grate, a N “Quinn ‘ > 
Furnaces apparatus for the combustion of 
ais te, Be, Tapetembett vc céccatcccicoes 
Fuse replacing device. H. G. Addie 
Game apparatus, J. C. Cairns ..........- 
Game or puzzle, C. W. Spicer ....... o° 
Gas, apparatus for the manufacture of, C 
BE. Clamiel .....cccsscces ea 
fias, capsule for holding c 
Crocker ....cc.0e. 
Gas generator, F. G Hobart ‘eekennd 
Gas manufacturing apparatus, R. Dempster. 
Gas meters or other purposes, coin freed 
mechaniam for, W. Cowan eseees 
Gas purifier, J. B. Harrie ...........6.+- 
Gate. See Water gate 
Gate mechanism, E. A. Munn we 
Gate operating mechanism, J. K. Wheeler.. 
Gear mechanism, reversing, W. J. Wright 
(Giear, transmission, C. H. Day ...... 
Geometrical instrument, 8S. E. Liona 
Glove fastener, 8. B. Lane hone koe 
Gleve former, G. J. Schneider ......... P 
Giiuing clamp, J. C. Reckweg ...........- T 
Gold separator, pneumatic, W. Broadbent. 
Grain binder, W. C. Duryea ..........+-.. 
(irain separator attachment, J. Fernan. ose 
Girain spout, air blast, Benedict & Anders. 
Grease trap, F. H. Paradice 
Gun lock set trigger, D. Brown ..... 
Gun training device, 8S. N. Me Clean 
Hame, I. Larsen .. 
Hame, R. G. Arinstrong 
Hasp lock, J. Davy .. osvcdees 
Hat por neing and greasing machine, A. B 

















Waring 
Headlight Burger w Williams ° 
Heat baffle and damper, combined, L. P 
Crosswell $ : < 
High frequency apparatus, protecting device 
OA: 2.; ew cho bcdis sabes aue 
eS a ee ey ee 
a SPOR ck scacccdunes > o< cae 
Hoisting and conveying mechanism, G. W. 
Menefee rhs 
Hoisting apparatus, Sundh & ‘Lindquist 
Hoisting mechanism, &. Ed 
Hors: shoe, Palmer & F~ 
8. M 











Horseshooing stand, 3 citi mamas 
Hose sup: bong Ww TOWOM ce ccciccoces 
Hot air drier, F. Richards ...........+++- 
Hydraulic separator, pneumatic, W. R 

Grant eee eee reerenaenneee 
Hydrocarbon barne v Coleman ...... 


Hydrocarbon burner. C. Woodford 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 


12mo; 516 pages; illustrated ; 6 colored plates. Price $1.50, postpaid 





@ The result of the queries of three generations 
of readers and vga) agtoode cryftallized in this 
book, which has been in course of ig 62 api for 
months. It is indispensable to every family and 

business man. It deals with matters of interest to 
everybody. The book contains 50,000 facts, and 
is much more complete and more e than 


anything of is [nad subd foun sie’ non ottciantad 








The “Scientific 
American Ref- 
erence Book” 
has been com- 
piled after 
£2 uging the 
nown wants of 
thousands. It 
has been re- 
vised by eminent statisticians, Infor- 
mation has been drawn from over one 
ton of Government reportsalone. itis 
a book for everyday reference—more 
useful than an encyclopedia, becausé 
ou will find what you want in an 
nstant in a more condensed form. 
The chapter relating to patents, trade- 
marks and copyriguts is a thorough 
one and aims to give inventors proper 
legal aid. The chapter on manufac- 
tures deals with most interesting fig- 
ures, admirably presented for refer- 
ence. The chapter dealing with Me- 
chanical Movements contains nearly 
three hundred illustrations, and om | 
are more reliable than those publishe 
in any other book—they are operative. 
Weights and measures occupy a con- 
siderable section of the book, and are 
indispensable for purposes of refer- 
ence. Sixty years of experience alone 
have made it possible for the publish- 
ers of the Scientific American to pre- 
sent to the purchasers of this book a 
—— gregation of information. 
The wide range of topicscovered 
in the % ientific American Reference 
Book’’ may be inferred by examinin 
the table of contents senton request. - REOCVOCED FACSIMILE PAGE M8. 
The first edition of this work is 10,000 


copies. The readers of the yon es MUNN & CO., Publishers 


American are requested to send 


their orders promptiy. Remit $1.50, Scientific Amencan Ofhce 
x 361 Broadway, New York City 


LOCOMOTIVES OF THE WORLD COMPARED. 




















Hydrocarbon retort “W. Ar 
‘ort, - Arper 
Indexing device or card record 





A. I Allin . 
fnsulated joint, P., Holbrook ... 











Saeed eA se RS ASN IP RIN 








emu veg Me 7 for railway ral oie 
tncaaved voll ya te i aeacte ru a 
Insulating compound, heat, J. D. sees 
ee pres: hair felt, H. 









dechromt. ing, ©. Mamsenes............ 164 
board, ble, W. 0. Bowman. 771,856 
— ne nae iA eerrrerer?) (i itttiy: 236 





J 
d 
a 
J 


 geelion’” 
“— a W. 8. ‘Melaew 
jander 
Lamp, enn Age ©. 





fom receptacle, A. A. 

ae. manufacturing 

nd filaments for e! 

. FF. Casin 

Lantern safety am H. 

Lathe poe qua rsa Pr 
Lathe tool ho 


W. Bixby . * 
Leather stretching L sepgarau ciateh, BL. 





‘ost EER 5 PPR EE SE .. 77,055 
Leather used ‘for ‘mal eek ve belts, ma- 
for pe lB mm Post ...... 772,004 
Level, rit, J. Bishop ......... nionchhe CEee 





r 
Loom shattle checking means, N 
Loom warp stop motion, elect 


K relesue ‘ 
Lubricating device, J. yr, doy . ‘ 53 
Lubricator, Deuster A Maschmeyer seocees TTLBIB 














Lubricator, J. W. MeClw +++ TUR 
Lubricator, Houck & 1 ved 772,146 
Mail catcher and deliverer, automatic, 

assess Viens dace ticsece TRAD 
Match safe, — cigar eutter, combined, . 
Matting, A. 8. Buensli’...........ccccc0cc. Se 
Mattress, By MOR ds vdkodvdeseis ‘ue 1,n0T 
Mesauring atick, E. oe bi ia," 

easuring t speed 0! flowing a 
Lohse ......+> ceoscessee TULO26 


vice for, R. 
Mechanical movement, F. L. Eager ....... 771,804 
Medecine into wes, device for vat 








A. Carpenter: 2.2... ccs escceseves ‘ 
Metal forging, sb H or hi 

STRUM a v'snta0nsvks 6000bs o4agn% saved TT2,% 
Mineral or ore wash i Se 4 Hodge. . TT1.900 
Mining machine, coal rensngev es TEER 
Molstener, enve! E. eeeters 
Molstening pad, er, by <4 Smug ene TT2” 
Molding machine, W. Hodson ........5 
Mowing machine cutting apparatus, 

WOE ig no 8460s ceectncevasrevereucree 
MeoGler, B. Maghes si. cscsccccsevcsesscau 
Musie board, T's COMBE. Sac civdvcsecsds 
Music leaf turner, C. F. Greiner ........, 

Music leaf turner, O'Neel & Edwards ..... 
Music sheet feed controlling mechanism, 

} ee eer er ec 772.2 

Musical instruments. automatic playing at-* 
achment for, T. P. Brown ........... 772,208 
Neckwear, clasp for poo acarfa for, 

Sa, SGU . 8 inc peu Has 4p v 0h snnckabe ++. TT2.100 
Nut comer # machine, 8. M. Brown ..... 772,127 
Nut lock Reynolds .......+++. eeees TTL085 
Nut lock, J. Bail s@thhemsde oesedeode eoebee TH OGO 
Nut lock, A. Hayes .........-00 coveves T12,144 
Nut, lock, Athen 4  Aiineatio bie aseme csoes 772,120 
Oar lock, H. WRI cc scsscccsoees ++ 772,264 
On burner, T WY, ME ss Keo se vacsawe +» TTL OSL 
Ol burner, fuel, F. Trowbridge ........... 772,263 
Olls from wood, manufacturing pine, Clark 

& Harris ......« veadbedwesdeepeses sone TT1,800 
Oven, G. Kuebler .....6..0-5+-05 coeceeees TULSiT 
Package carrier, EZ. M. Wea eoeececees SERROO 
Pages, device for facilitating the turning of, 

ST. VEO © vice cawboceeececcowess soos TU2,104 


ery 
Paper holder and cutter, ‘poh, B. OC. Lee... 771,015 
Paper moisture or grease kt making, 
I, Kitsee 





Pasting machine, .. PV. Piem v.-s00s bs Pw as 
Pavement or roadway, F. 3. Warren 771. 
Pavement or roadway, street, F. J. Warren 771, ‘904 
Pavement or roadway, street sheet, F. J. 


QFVOR sesvesaseie oeedcccepeeseuese be SERCEEE 
Pen, D..C. Van Valor .....:ccccccocccccse 172,198 
Pen, fountain, F. W. Bender ..........-. 722, 
Penholder, = eee pine baa 772,000 


raph ris or blanks, manufactur. 
ing « Mndrical, Miller & Plerma 771,880 
yoy og ag P, Weber 771,851 
Photographic late holder, J. Schaub ..... 771,000 
Picker. See Fruit picker. 
Pile and wharf copperting structure, H, 0, 
Holmes cseeeee 712,100 
triever 







Ping pong or table 








ith ... 771,886 

Pipe coupling, J, J. Dossert 772,134 

Pipe mold, 0. Johnaon . 771,901 

Pipe mold, lL. Shell ........ 2,209 

Pitcher, syru a RS Bradford 207 
ner, M. FPlather ...... 

Planing FE ty stging at R. F. 
en PRT ree } 
Planter, corn, Badenhop & Rosebrock..... 771.004 
Planter, potato, L. A. Aspinwall ..... seve 772,208 
Plow, garden, J, T. Foulke ..........005. 771, 

Polishing machine, Hf. A. Damerow ....... a 
Remnee, BE, Be. MOSOOW. ives cvevcevispcorsvys 771,808 
Power preas, H. POOR ab cbdedisecusecer 772,118 
Power transmission, Beam $ Clarke .:.... 771, 


Presetving citrus fruits, E. Aeneas. 772,018 
Printer’s block or base, H. 4" Rouse .... 373,885 





Printer’s tie-up, A. lL. MacMaster ......... TT1,014 
Printing machine, hand, T. ©. Fineh ..... 771,900 
Printing machine Inking mechaniem, flat 

OnG, Ty Tee PROD osc cncn ccd sesness cee 1,024 
Printing - ARG wheel track for 

type of, G. P. Fenrer ...... veces TTL 805 
Printing > indanthrene, Jeanmaire & 

BA. bcp uGWib Neh sv oda tpdevessswe coves TT2,287 
Pulley, 1 EMM « baciedeecdduts cores 771,879 


Pulp wetter or condenser, H. G. ‘Turner... 772,192 
ae S . B, TOMOR ns scvceseceseses: seventies TIS I 


P, oncaseeswers eoee TI2,207 
pune alr, J. H, Bor holder ....-...s000- T7202 
p coupling, = Ww batons svcwedisede 772,411 
= “bg ea I» 771,800 
at. _mapporting preset, aerial, ‘es 

ghty we s “quaies Likes veces daphne 772,172 
nat bond, E. G. Thomas .......-.<5+000 . 772,188 
Rall ie, G. Bi WORE oc ccscdusdeswane 2 
Ral int, M. D. Leehow ...:...+s0- erere 182,107 
Ra es GO. BR. We sviccecctocsisstares 772.07 


Rails, attaching rail bonds to, 3. G. Themes 772,189 
y Crossing, automatic, G. A. Ritaler 772,061 
¥ crossing signal, D. L. Hoover .;.. Sree 
ay tir, &. &. Deemer 1,802 
, slect cutter and contact ‘for “elec 
ee Ra ~~ : a Pgs woiees vedses a 
* tcopp ng vier Mo 
Recoli check and recuperator, ban 























Meigs & Stout ........-6seses: 
r hook, H. B. Rouse ....... 
D. B. TRI orcs csadsecots oo 
Rivet or a om Ll. J. Davis .. 
Rotary engine, one 





Retaay cogioe; GW. Aners=...7, 
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SUNBURN 


quickly relieved and surely cured by 


Hydrozone 


It acts like magic and is absolutely 
harmless. A Trial Bottle Free which 
will absolutely prove this statement 
seut for loc, to pay postage. Don't 
Wait until you have a bad case 
but get it now and have it at hand 
when needed. 


SOLD BY LEADING DRUGGINTS. 
None genuine Without my siguature. 


Dept. U, 65 Prince St., New York. 


ottne for free Booklet ‘‘ Hew t dis. 
queas A Ceres hundreda af’ Sof umsalieiied 























ROTARY PUMPS AND ENGINES. 


ae eee ES 


of 


ne Gestrations “Comtasned in 
Eeteacc a TT, yup Pe 


For sale by Munn 


Racine Brass & Iron Co. 


RACINE, WIS. 


> Iron, Bronze & Aluminum 
Castings for Automobiles <= 


Water Jacket Cylinders 
a Specialty Solicited 





alt yor selecting stones forall spe- 
lal purposes. £8" Ask for cataiogue 


2d Floor, Wilshire, Cleveland, 0. 





98u USE GRINNSTONES ? 


if «0 we can suppy you. Ali sizer 
moonnted and unmounied. always 
wove 9 stock. Rememoer, we make » 


The CLEVELAND STONE CO. 





Instructive Scientific Papers 


ON TIMELY TOPICS 
Price 10 Cents each by mail 


ARS AL STONE. By L. P. Ford. A 
per of immense practical value to the 
Prchitect and builder, ScienTiIvic AMERI- 
CAN SurPLement 15 
THE. s MBER us AND WARPING 
By Harold Busbridge. An 
Saethent presentation of modern views ; 
fally prem SCIENTIFIC AMERICAN 
av de 1500. 

co i} FiOn ‘OF AN_ INDICAT. 
i yee TIN PLATE 
ANER Hopkins. BAROMETER. | , RK 
TIFIC AMERICAN SUPPLEMENT 1500. 

as Vy 'sion srecTRosco Ss. 

kesley, M.A. An admirably 
 , baleeoties ie Y copiously illustrated 
article, SCIENTIFIC AMERICAN SUPPLE- 
MENT No, 1495. 

HOME MADE DYNAMOS. Rewnersiret 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS, Scientiric Ame 
RICAN SUPPLEMENTS 720 and 793 dc- 
scribe their construction so clearly that any 
amateur can make them. 

DYNA MO AND MOTOR COMBINED. 
Fully de bed and illustrated in ScLeNnTirn 
AMERICAN SuPrrLemMents 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 

jon at Home, Scrienrivic AMERICAN 
Sereceuenrs 759, 761, 767, 641. 

THE MAKING OF A DRY BAT ry. 
SCIPNTIFIC AMSRICAN SUrPLEMENTS 
1587, 1383. Invaluable for experimenta 
students. 

TRICAL FURNACES are fully de 
bed in ScsmnTIFIC AMERICAN SUPPLE 


MENTS if: 75, 1419, 
MODER eR, er OF. ST 
natructive Sait! fu titestresed. re 
MERICAN 1505 « 


TiFtC A 
1504. 


Price \0 Gents each, by mail 


| Order throug’ your newsdealer or from 














| Wasbers Bee Pulp washer 
| Watch guard, R 








Kubber vipples, spindle for forming, CC. E 
Langden 
Hubber soled leather beot or shoe, G I 
Battettield . 
Rubber sled shoe and welt therefor 
Sanding deviee, C. BK. Cooper j 
Saw blade, cold metal, ©. A. Juengst.. 
Saw wet, H. Rice ~ 
Sawmills, off bear table tor, B. M. ‘Shantz. 
Seaffold, painter's, G. BR. Laughlin - 
Seale indicator, antivibrating, M. A. eee Ae 





"878 





quett : onceeteessees 772,000 
“, pressure gages, etc., tension device 

r, W. M. Fulton 772,084 

egs, Serimgeour & Oberdorfer. . Le ys 





co EK. Mipolito ..... op eaeser eee one 2,008 
Se aming machine, can, A. Wulff ........ ite. rok 
Sewing machine, buttonhole, D. Noble .... 








achine, glove, A. E. Lindner a a 

Sewing machine oil shield, M. Merryman.. 772,166 
wnat ning knives of veneer or other ma- 

nes, W. H. Williams orveeee 472,306 

Shea ve, ball bearing, C. A. Brinley seeeeee 772,082 

Shoe or furrow opener, C. BE. Hoyer 772,146 


Shoes, re-turning machine for _manufactur- 
ing. F. Feeney . ... TT1.075 


Sifter, J. H. Kolmann 771,876 
Sign. picture, ete.. changeable, F. E. Ives... 771,824 
Signal device, BE. J. Atterbury 71,962 


Signaling apparatus, wireless, L. De Forest, 

771,818, 771,819 

Size for paper making, meaxs for Geneering, 
BK. Kaiffler 








*ventative furnace, J. M. Erteson. 
© protector, W. EB. Andrew 

Suap hook, W. D. Weir . 

Snatch block, A. Uren 

Heyde 





ae variable, F. Miller 
Spring washer or plate, 8. C. Ball 
Spring wheel, J. B. Keil 
Springs, bearing end for semieliiptic, A. N 





Lakens . . 772,254 
Stairway or ladder, counterbalanced, 0. € 
Fosselman 772,004 


Stand. See Horseshoeing stand 

Steam bwiler, J. J. Tonkin 

Steam generator, J. N. Rice 

Steam generator and steam superheater, 
combined, J. Milne 

Steering gear for ships, auxiliary gE. C 
Akers ° 

Step joint, G. A. Weber 

Stereopticon, Mead & Mackie 

Stereoscope, H. BE. Richmond 

Stereotype plate clamp, C. P. Cottrell 

Steol, folding, ©. H. Mock 

Stove, gas, L. O. Watraon 

Stud, balance spring. R. Lange 

Sugar drawer attachment for bars, ( i 
Bagley 

Surgical appliance, P. Weaver 

Suspendess, Il. GG. Maewilliam 

Sweep rike, E. EB. Blake 

Swingletree, safety, Po T. Christensen 

Syringe, V. Pappenheim 

Teble lock, extension, J. F. Arnold 

Telephone call recorder. H Abbett 

Telephone exchanges, call signal apparatus 
automatic, Ballard ¢ Ik 772,02%, 772,024 

Telephone exchanges. call sigual apparatus 
for, W. W. Dean ° 

Telephone exchanges, measured servic ays 
tem for, MeBerty & McQuarrie 

Telephone meter, TH. Abbott 

Telephone receiver supporting means, F. W 
St. John 

Telephone toll line system, W. W. Dean 

Telephone § transmitter mouthpiece s 
Anbe 

relephones, cut eut for rural, R. E. Pedige 

Thermal metor, W. M. Fulton 

Thitl suppert, 1. A. Poat 

Thill support, W. M. Nix 

Thread or twine tension device, M. C. Elli 
an 

Tire for vehicles, curhiened rubber, R. Bell 

Tire setting machine, rubber, J. M. Sweet 

lire, vehicle, J. A. Swinehart 

Tires, metal securing rim for elastic wheel 
d M. Sweet 

Tobacco leaf sizing machine, H. Schumacher 

Tooth, artifietal, G. C. Kasel 

Towel ring. P. H. Germain 

Toy S Jurade 

Trap, J. Crawford 

Trolley, H. B. Clarke 

Trolley P. Anderson 

Trolley wire support, W. H. Spiller 


Truck, H. Webe: 

Truck, logging, A. H. Haneoek 

Truck, warehouse, A. E. R. Bloomauist 

Truck wheel and bearing, G. F. Armstrong 

Trunk, wardrobe. M. N. Drucker 

Tube cutter, J. J. Roush 

Tube expander, G. Wiedeke 

Tubes, ete... mac hine ry for making seam 
less metal, B MeTear 

Tunnel construction, P. Kammerer 

Turbine, A. M. Levin 


Turbine governor,’ hydraulie, L. Ribeurt 72.3 204 
Type casting machines, matrix locating 
mechaniam for, W. Ackerman 771,804 
Type writer, C. D. Rice 772,007 
Type writers, blind attachment for, ¢ G 
Chandler 772,10 


Type writing machine interchangeable key 
or butten \ oges 

Umbrella runner, Gleason & Rogers 

Valve, J. ©. MeCarl 

Valve. bottle, R. B. Bailey 

Valve, dry pipe, J. H. Derby 

Valve, tutereepting, A. A. Ball, Jr 

Valve interlocking device, W. F. Cole 

Valves adjustacle retarding device for 
reciprocating, H. P. Thompson 

Vehicle, J. A. WilttHams 

Vehicle brake, O. F. Persson . 

Vehicle brake, L. House 

Vehicle brake, electric, Green & Strail 

Vehtel dumping, R. B. Rifenberick.. 

Vehie motor, J. C. Thomas . eenes 

Vehicle, self propelled, H Beckwith ..... 

Vending machine, W. L. Holloway ie 

Vending machine, C. A. Disbrow 

Vessel, A. Nellson . poeabess 

Vessels, constructing containing, E. J. Wins- 

low 5 eseve 77 

Vibrator instrument, Cc. Owens . 

Vine cutter, F. M. Ewell . ‘ 

Voting machine, W. Glenn .......- 

Wagon. dump, J. D. Olcott 

Wall, building, J A. Fergusor 

Washtward, C. L. Kinney 


772, 198, 








Marpert 


Watch roller and hand remover, O. 0. Aune 772,325 
Water elevator, J. L. O. King ............ TIZ,241 
Water gate, F. BE. Adame ......---+-++- 771,950 
Water heater, BE. N. Longstreth owe 772,108 
Wave tranemitter, R. L. de Moura ..... . T1917 
Well drilling cable, A. C. Smith coves 172,005 
Wheel rim, R. S&S Bryant ........-00-eee- 772,200 
Wheelbarrow, J. Ray «2... cece ccccccceuee 772,253 
Whiffletree, J. Hair . 2... 0. c cee eer eenneee 772,233 
Whiffietree hook, A. D. Tait .......--+005- 771,844 
Windmill, T. ©. Perry ........---.eseecee: 772.052 
Windmill! Ibricator, H. H. Tatsch ...... 772,187 
Window screen hanger, BE. G. Rust ........ 772,001 
Window screen or awning holder, W. Y. 

WOE ovis vncwcsdsvscvesecucsecsescccces 772,206 
Window, self closing, H. C. oath waeesees 772,200 
Wire fabric, woven, C. A. Fisher ........ 771,806 
Wires, die for tying inteenetine. d...4. 

BB sees veer ceneecseressseeseerseses 772.1 
apparatus, C. ano“ reagr . 772,043 


Wood att and cleaning composition . 
H. ing snd cccviccocvcbencecscncces 002,006 


DESIGNS, 


























7 
7 
7 
i 
7 
772 
Trolley wire system, overhead, C. de Kando 771,875 | 
7 
7 
7 
‘ 



















gANiTAm 


Many persons prefer tc take chances 
Tather than go to ths trouble that 
Most rulesof health enjoin, Here isa 
rule costing no extra trouble whatever, 
yet sure to produce gratifying results: 


WEAR JAEGER UNDERWEAR. 


Unrivaled as a promoter and preserver 
of heaith. 

















RECOMMENDED BY LEADING 
PHYSICIANS EVERYWHERE. 
Booklets and Samples Free. 

PR. JABGER'S 8. W. 8. COS OWN STORES; 


, } 306 Fifth Ave. 
New York : | {57 Broadway 


Brooklyn : 504 Fulton si. 
Boston ; 230-232 Boylston St, 

Phila. : 1510 Chestnut St. 
Chicago; 82 State St. 










(gn in all 


















Fach engine is fully tested 
before it leaves our f. 

to its full indicated horse 
power. Olds engines are 
—o the worid over. 






Stationar aged $s te at h. 

Portable Ste 15h. Lg 

Will send tull information ean new fllustrated catalog on request. 
OLDS GASOLINE ENGINE WORKS 

216 River Street Layxsine, Micn, 








ELECTRO MOTOR. SIMPLE, HOW TO 
make. Br G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient pewer to operate a foot 
| lathe or any machiuve requiring not over w 
er 


one man po 
With Il figures. Containec in SCLENTIFIC AMER- 


ICAN SUPPLEMENT, No. 641. Price # cents. To 
| had at this office and from ai! newsdealers. 








Patented Watch 
Protector 


Patent for sale or would like 
to hear from manufacturer 
willing to make it for the 
trade. 

R. ADOLPH 
138 Grabam Ave., Brooklyn, N. Y. 







Octorer 22, 1904. 





—— 





ierwereneor ce, 


WILLIAMS “ne 


“The “g Real 


Shaving 


Soap” 


Williams’ Shaving Sticks, 
Shaving Tablets, Twilet 
aters, Talcum ‘I owder, 
Jersey bream Toilet Soap, 
ete., told everywhere. 
Write for booklet 
“How to Shave” 
THE J. B. WILLIAMS Co, 
Glastonbory, Conn, 















Sand Surfaced 
ROOFING | y, t20 


finished gravel roof. Comes 
ready to lay in rolls of ta 
age feet. Write fer sam- 
? circular and prices, 


Warren Chemical and Mig. Co. 18 Battery Pl., New York 





A UTOMA TIC GAS 
DANGER S/IGNALS 


sa OPPORTUNITIES 
Fe ny territory or entire patents and right 
in the Automatic G: Res, r diana n Cane : 
, sane and the Uni States. This device 
fills an im) e demand; it prevents peppy xiations 
and explosions ped saves ‘te; is ns simple and 
gh > immense sales assured. Makes as safeas 
coal. Address The ‘Automatic Signal ¢ te. Cadiz, uv, 


NO MORE ASPHYXIATIONSI! 


TOOLS AS A TOPIC 


must be interesting to every 
craftsman. There is a mine fo uf we 
mation in 


Montgomery & Co.'s Too! Catalogue 
pase enumerates thouspnés of 

tal 
fusely illustrated. sent by mail for 
2 conta. oat a 


sheet 
SeuERY x o#., 
105 Fulton &St., w York City. 














PERFECT - PUMP - POWER. 


tained only in the 
TABER ROTARY PUMPS 


They are mechanical 
simple and aeenie 
cold fluid, 





changeable . f 
eS steel or my] be 


riven by belt, motor or en- 


Mustrated Catalogue free 
fies BaeE CO. 32 Wells St.. Bufalo, N.Y.. U.S.A. 





























Three 





Holiday 


Numbers 








THANKSGIVING 
NEW 


CHRISTMAS 
YEAR 





Leslie’s 





Weekly 








3—Great Ffoliday 


THANKSGIVING NUMBER 
CHRISTMAS NUMBER - - 
NEW YEAR NUMBER: - - 


Numbers—3 











Closes Nov. 10 
Closes Nov. 25 
Closes Dec. 15 


Dated Nov. 24, 
Dated Dec. 8, 
Dated Dec. 29, 








America’s Greatest Illustrated Paper 








EACH of the Special Holiday Numbers will have 


a circulation over One 
Copies. Every national 


sented in these three great issues. 


Hundred Thousand 
advertiser should be repre- 
Send orders and 


copy early, and thus secure choice position and service 





CHARLES B. NICHOLS 
Western Representative 
Hertford Building, Chicago 


WILLIAM L. MILLER 
Advertising Manager 
225 Fourth Avenue, New York 














Boston Office—20 Journal Building—J. F. STONE 





To 


— = 





> 


On TOTER 22, 


1904. 


Scientific American 








hy Mathew Carey, 178. 
Bic ia sik A House in touch with Three Centuries 
HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St.. Philadelphia, Pa., 0.5. A. 
tw” Our New and Revised Catalogue of Practicat and 
Scientific Books, 4 4, Swo; a Catalogue of Books on 
Metallurgy, Mining, Prospect ing, Mi » Geology, 
jssaying, Analyse, etc.; a Catalogue of on Steam 
ani yy Steam Engine, Machi . atc.; a Catalogue of 
Book: on Sanitary Science, Gas ting, Plumbing, etc., 
and our other Catalogues and Circulars, he whole covering 
every branch of Science applied to the Arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 


The HOW and WHY of Electricity 
By CHARLES TRIPLER CHILD 
A book that all may read with understanding. The 
story of electricity stripped of formule and written for 
thuse who wish to learn. Price $1, postage prepaid 
New York ‘Sun: “We know nothing that gives so 
much real help in so short a space.’ 
Published by BLECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
Sample copy of the Electrical Review FREE, tf requested 








4 mi OE q 
{EVERYBODY } 

Is interested in Stocks or Bonds listed $ 
P on the various stock exchanges, either § 


@ as an investor or an operator. 


Our Weekly Market Letter 


4 
4 
will be found invaluable. Your name 
on our mailing list insures your receiving > 
, 

A 

. 

: 


it every wee 


Corey, Milliken & Co. 


BANKERS AND BROKERS 


2 15 State Street Boston, Mass. 9 
¢ 








” Crescent Machinery 
Quality and Price both right 
Band Saws, Jointers, Saw 


Tables, Band Saw 
lades 


Catalogue tells the rest 
Crescent Machine Co., 230 Main Street, Leetonia, O., U. 8. A. 


6 
Best” 
The | Best Light 


Sold in every civilized coun- 
try onearth Costs less than 
kerosene, gives six times 
more light than electricity. 


APure White Steady Light 
Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indoor 
and oof use, 
Agents Wanted, 

Exclusive territory, liberal 
commissions. Catalog free. 


THE BEST LIGHT CO. 






























ELECTRONS AND THE ELECTRONIC 
Theory are discussed by 8trR OLIVER LODGE in SCIEN- 
Tic Aueqicay > Sriaeenrs 1226), 1 2 | 30. 

. . 33, * ce 10 cents each, 
mat a ites Caren SE Bronteay, New York chy, 
and al) newsdealers. 


For PIPE-THREADING 
or CUTTING 


there is no machine on the market that can com- 


) pare for ease of operation and excellence of work 
with FORBES PATENT DIE STOCK 
Vise is self-centering and dies are adjust 

able to any variation of the fittings. Parts 

can be duplicated at slight cost when worn 
out. Will thread and cut up to 12 in. pipe. 
CATALOGUES FREE. 


MACHINE No. 30. CURTIS & CURTIS CO.. 
Range \-2in. BR. & L. 6 Garden St., Bridgeport, 


HOW FAR DO YOU 
WALK IN A DAY? 


Did it ever occur to you that perhaps you 
walked miles just going around your home, 
shop or office? Perhaps you'd like to know. If 
so,geta Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
Stops when you stop. This instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 


PEDOMETER F REE » 
sendiug us $1.00 for a year's subscription to MODERN 
ACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in the ma- 
chinery world (and if you would keep abreast of the times you 
must real MODERN MACHINERY), interestingly written, well 
fiustrated. Sample Copy. 10¢; $1.00 per year a Pedometer, 
FREE. Subscribe Now. 
MODERN MACHINERY COMPANY. 
813 Security Building, CHICAGO, ILLINOIS 











THE PANAMA CANAL IS DESCRIBED 
from tite ring standpoint in SCIENTIFIC AMERI- 
CAN SUPrLEMENT 13 ee Price 10 cents, by mail, 
Munn & Company, %1 Broadway, New York City, and 
al! newsdealers. 


CLARK'S CRUISE of the “ARABIC” 


15801 Tons, one of the Finest, Largest 
and Steadiest Steamers in the World 


TO THE 


Mediterranean 


AND THE 

February 2 to April 18, 1905, 70 days, Orient 
‘py ©opting only $400 and up 
iMirst-class, including Shore Excursions, Guides, Fees, 
Hote. Drives, etc. The most attractive trip leaving 
the United States next winter. 

~fipecial Features —Madeira, Cadiz, Seville. Algiers, 
Malta, 19 Days in Eaypt and the HoLy LAND! Con- 
Stantinopie Athens, Rome, Riviera, etc. 

Tickets good to stop over in Eurape 





Brush holder, tooth, A. Gent .........-++.+> 37,173 


Carpet sweeper casing and handle, B. 

DOGG s 0'06:0 tates satay scessene 37,174 to 37,176 
Clock case, G. H. BRhynedance ........- - 8, 
Cup, J. A. Moller, Jr. ,........ nWonste -+oe+ 87,168 
Lamps, hoed for incandescent electric, D. M. 

GE sev cantgecspoteniidccggnest «+++ 87,178 
Mirrors, brashes, or similar articles, bac 

for, Hi. Hilihom .........cccccccccseve -. 87,168 
Paper, wall, C. W. Williame ......... oesete: Sen 
Plate or dish, W. A. Pickard ..........++5. 37,170 
Plate or plaque or similar article, G. BE. 

TG: sc sien 0-5 adne< sak abe vs sescecess 37,108 
Portiere, M. M. Harding . ........... a 6anst 185 
Spoons, forks, or similar articles, handle for, 

H. Hillbom ..... cabdsnacsadgvaunyseane 37,164 
Spoons, forks, or similar articles, handle for, 

H. L. Wallace ...........++.+.-37,106, 37,168 
Spoons, forks, or similar articles, handle for, 

WW. Bp SS o> bk han 6ag tae scbaenaen 37,167 
Statue, H. P. Lewandowski ................ 37,160 
Gtiek pin, En TOA civ scncccssicvsctacses 37,162 
Stove or range, B. J. Taylor ............... 37,183 
Vending machine casing, H. G. Heisech ..... 37,177 
Water closet bowl, P. J. Madden..... 37,179, 37,180 


TRADE MARKS. 


Antiseptic or disinfectant preparations, 


Smith, Kline & French Co POSER 
Asphalt, asphalt products, and bituminous 

material, Sun Co. ... nee mS 3,485 
Bags, Bemis Bro. Bag Co J eeeddeanke 43,500 
Blood purifiers, M. W. Momett ....%.......5. 43,007 
Boots and shoes, leather, Geo. E. Keith Co.. 43,408 
is My: Us COND bc cccceesétieveed sonal 3,409 
Building materials, certain named, Keasbey 

& Mattison Co. ......... bb bedsvceswd en 


‘hocolate creams, Proctor & White .. 
igarettes, H. P. Strause aa bate 
igarettes, A. Hyams ............. 
‘igarettes, E. A. Condax & Co. . 6aeaae 
‘lasps and fasteners for personal wear, 
American Ring Co. Se 43,462 to 43,464 
‘offee, Berry, Dodge & Co . 43,469, 43,470 
‘ompound or preparation, named, 
Kampa Co .. <ass thew A 
Crackers, Toledo Biscuit Co. . o« 
Decorative products for interior a y for 
use, certain named, Blanchite Process 
Paint Co : os of 
Flour, wheat 
Gold and bro 
Fabrik, ¢ 
Journal or pe 


















r & Sones... é 
ithiner Cartonpapier 
} uxea sh pases 43,489, 43,400 
ical, certain named monthly, 








Cleveland-Akron Bag Co. K 43,486 
Lard, Gillespie Brothers & Co............. 43,468 
Matches, friction, fon Match Co...43,517, 43,618 
Medical magazines, S. B. Hartman ....... 43,460 


Mineral waters, artificial, W. Chabbuck .... 
Packing, metallic, Chicago Steam Appliance 








and Specialty Co ona chivee 3,012 
Perfumes, certain named. E. Palmer ...... 43,500 
Pillows, beds, and coverlets, Chas. Emmerich 

SPIRE S ee eb dewes 43,492 to 43,407 
Pills for certain named diseases, P. L. La 

moutte : $606 56a keand (ccesocvcece Mae 
Powders, face, Tetlow Manufacturing Co... 43,510 
Powders, salves, and lotions, healing, W 

Dupent . 43,479 


Printing presses, automatic, J. G. Whiteon.. 43,482 
Publications, fashion, Kunstgewerbliches Un- 
ternehmen fur Modefachblatter Arnold 


Bachwitz ......... Sodeeseeens caves . 43,487 
Remedies for certain named diseases, A. W. 
en 3506 43,478 


diseases, R. J. Smalley ..........-00000- 45,508 
Rubber belting, Jewell Belting Co. ......... 43,520 
Rubber gloves, Buffalo Rubber Mfg. Co,.... 43,465 
Sewing machines and attachments, National 

Sewing Machine (Co. .........se6- - ++» 43,522 
Silk fabrics, Stern & Pohiy ‘ 


Stamps, premium, Sperry and Hutchinson Co. 43,488 


Suits and overgarments, boys’ und ess u 








HE HARRINGTON & KING PERFOR 
PERFORATED METAL. 

- - . ™ €P- ' eee | Sita 
——— “ 











(Lope sects cnr vr 





Reliable Man Wanted 


esate races 
Bie references DITOR, Bor He Beliewuc, Mich. 





3000 Gummed Labels, | 


$1.00 
Sine, 1 x 2 tnches, printed to order and send 
for catalog 


id, 
FENTON LAB co,, 
Ph! ja, Pa. 








» 








MODELS .s. slam developed, paca! Yee 


. Fox Bidg., Franklin 





NOVELTIE 


‘ 


Experimental & Model Work 





m. Gardam & 80n.45-51 Rose St..N.¥ 


CHEMIGAL EXAMINATIONS 4. | asow 
Dee shi meat ben on MAGON'S, NEW PAT. WHIP. HOUT 


Mata. by YOUNEY W- MASON, & CO. tno. 


MATEM, MACHINERY. 





» New York. ae Vea 5 furnidh 
manager 











ar Moat espe sg pagtastads oes of 





i 











Telegraphy meee 


[Fag Magical Apparatus. 


Grand Bouk Catalogue Over 700 engravings 
free. 


Parlor Tricks 
MARTINKA & ©O., Mfrs., 8 Sixth Ave., New fork. 














MUNN & COMPANY ¥ 


ANew Article 
On Radium... 


By PROF. E. RUTHERFORD 
is published in ScrenTiFIC AMER- 
ICAN SuPPLEMENTS 1502 and 
1503. Price 20 cents by mail. 
The article contains the very latest 
information on the subject, de- 
scribes interesting la ex- 

riments with calinan, and is very 
Jully illustrated, No more au- 
thoritative contribution to radium 
literature has been published. 


7 S36! Broadway, New York 
































ever 


/ 


sented w 


in nature, or should be. 


animals, flowers, birds, fi 
information so delightfully. 


TheNature Library 


TEN SUPERB VOLUMES 


N the 4,000 pages of these books there are 300 

| full-page color plates, 47c half-tone photo- 
graphs, and 1,500 other illu 

this set one of the richest publications 


photographs from nature, with the exact 
colors and tones of the livin 







i make nature study fascinating and nature books absorbingly 
interesting was followed by the authors of this beautifal Jibrary, 
and the result is an entirely gratifying success, to which educators 
as well as general readers warmly testify. 


better a than t 
shee, moths, butterflies, insects. etc., and impart their 
} If you are not interested in nature, you cannot hel 
being interested in these books, and they will wake the imagination you have al- 
lowed to sleep, and restore you to the joy of the open. 


PO EMER AETCIAE LET 


eens, eee 
cy 
issued. As most of these pictures are 
objects, they 
have a value and a ity unique in 
a work of this kind, The photo- 
graphers went 

AMONG THE WILDS 

and SECRET PLACES 
of nature, aud they show you many 
curious things never before pre- 
ith “ true-to-life’? accuracy. A plan to 


Every one is interested 
If yes are interested, you can find no 
nese books, that treat so intimately 


Read below : 








———- TEAR OFF HERE AND MAIL TO 


Us. BETTER DO IT TO-DAY 





Alsberg, Moritz & Co. ..... Las bees oseees 45,461 
Tanning extract, Stamford Mfg. Co. .....«... 43,503 
Tobacco and cigarettes, smoking, Martin 

OGD. *s vsbenes pbb aa oe 43.4746 
Tobacco pouches, Adolph Frankau & Co, .... 43, 
Tonic, F. Hoffmann-La Roche & Co......... 43,512 
Tonics and blood purifiers, D. 0. Seott .. 4S3,477 
Turpentine substitute, Fiske Brothers Refin 

EK Fes kes dobgncevenetiaal ccccccoce SRD 
Typewriting machines, Monarch Typewriter 

TM: “ee es Dope seh es e's ve oroveecoecensess Nae 
Veterinary remedies, T. J. McDevitt ....... 43,506 
Ware made of nickel, culinary, 8. Sternau & 

ST daw pwawe apie s ty taion theent obesescere 43,519 
Whisky, James Saunders & Co we 43,51 
Wines, bottled, H. Falcon ......+-+0+++ 43,472 

LABELS 
“Ammonia Soap Powder."’ for soap powder, 

Ammonia Soap Powder Co. ..........-.+ 11,482 
‘Black and Tan Cigars,”’ for cigars, W. © 

Lacey, ae Su RY ied av pi weree bodeees sade 11,464 
*‘Diodora."’ for whisky, J. Cranston Co,...... 11,472 
‘“Eaquisitos,’’ for cigars, J. E. Detwiler .. 11,462 
“‘Extta Dry Aromatic Ginger '' for ginger 

ale, G. Lomax ...... ac ébons's Was eunt . 11,469 
*Pamous,”’ for cocktails, J. Cranston Co.... 11,473 
“Franklin's Electric Plaster,’ for medicinal 

plasters, Bauer & Black ........ +oesee Sapee 
“Gallant Knight Sct. Cigar,"’ for cigars, W. 

Ps GIG. 66 o sbenecvese Santee 6s ton 8 Bae 
“Hion. A. 8S. Tompkins Cigar,’’ for cigars, 

y oSebédc pence ctepede: mae 
Associated Drug 

ey Ere 11,477 

Match Co. ... 11,483 
‘‘Lomax’s Original Pepsin Ginger Ale,"’ for 

ginger ale, G. Lomax ... 11,468 
‘Lomax’s Root Beer,’’ for root beer, 

max . 11,467 
“Lomax's Seltzer,"’ for seltzer water, - 

max 11,465 
“Lomax's 

Ale, G. Taemex s..ccccecss ‘ socvdss S600 
‘“‘Lomax'’s Sparkling Lemonade,’’ for lemon- 

ade, G. Lomax oes eee 
“Private Stock,’’ fer whisky, J. M. Crar 

ere 11,471 
“*Pu-re-co Cream for toilet cream, United 

States Medical Dispensary ............. 11,478 
“‘Pu-re-co Soap,"’ for soap, United States 

Medical Dispensary .......-.--0eeeeese 11,480 || 
‘‘Puritana,”’ for prepared cereal food, Na- 

tional Puritama Co. .........s-s008 os 11,476 
“Ralston Health Barley Food,"’ for granular 

barley food preparations, Ralston Purina 

OR dss dcbwcesges capes iecenwieceee heeds 11,475 
“Ralston Hominy Grits,’ for hominy, Ral- 

“J. oo eer. 11,474 
“Cnele Fuller's Tar Soap,"’ for soap, G. E, 

Pettey ..... SedeC Asia besnnceaceage . 11,481 

PRINTS. 
“Rusiness Bringers,”’ for men’s apparel, Ap- 

parel Cut Co. ...6.- cer eerccserecsssesece 1,122 


Sarver Auxiliary “Exhaust Valve.”’ 
for exhaust valves, American Locomo- 
tive Equipment Co. ........ 1,123, 1.124, 1,127 


“Style ‘C’ 


“Style ‘D’ Sarver Auxiliary Exhaust Valve,’ 
for exhaust valves, American Locomotive 
Equipment Co, ....---++++ sisldndle ke fan. ee 
“Sarver Valve,”’ for exhaust valves, American 
Locomotive Equipment Co. ..... oo ae 








A printed copy of the specification and drawing 
of ang patent in the foregoing list, or any patent 
in print issued since 186%, will be furnished from 
this office for 10 cents, provided the name and 
aumber of the patent desired and the date be 
given. Address Munn & Co., 361 Broadwey, New 
York. 


Canadian patents may now be obtained by the tn- 
ventors for ton of the inventions named in the fore- 
Niet. For nd : 


and containing sa 


To avotd possible toss 


And your City and # 





WE SHOULD LIKE TO SEND YOU 
post paid, an elaborate booklet descriptive of ‘The Nature Ls greet 


8 met text pages, etc., with full particulars of the various styles 
binding, prices, terms, etc, 


please 
write very plainly your name, spelled out, 


Your mat! address with street and number: 


Then tear off this blank end forward to us, & receipt of which we 
will send you a complimentary copy of the bandeome booklet 
above. You will enjoy reading it. (Ax4TeN) 


mple color-plates, black-and-white hal 


in the math 











descr. bed 











DOVBLEDAY PAGE & CO 


| + #33135 0137 EIGTHST- NEW YORK - 
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FRANK C, CLARK, 113 Broadway, New York 


further particulare 
Scones Munn b Oo. S6i Broadway, Mew Kors. 
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SUNBURN 


quickly relieved and surely cured by 


Hydrozone 


It acts like magic and is absolutel 
harmless. A Trial Bottle Free which 
will absolutely prove this statement 
seut for loc, to pay postage. Don't 
Wait until you have a bad case 
but get it now and have it at hand 
when needed. 
SOLD BY LEADING PDRUGGINTS. 
Bone genuine without my 


Dept. U, 65 Prince St., New York. 


sot fos ee yondirnds of unselieited 




















Racine Brass & Iron Co. 


RACINE, WIS. 
= Iron, Bronze & Aluminum 
Castings for Automobiles <= 
Water Jacket Cylinders 
a Speciaity Solicited 


P8u USE GRINDSTONES ? 


if so we can supp? you. Ali sines 








oe oe 2 alwaye 

kept in stock. Rememoer, we mate » 
py selecting stones Tor all spe- 
53” Ask for cataiogue 


The CLEVELAND STONE CO. 
2d Fieor, Wilshire, Cleveland, 0. 


fastructive Scientific Papers 


ON TIMELY TOPICS 
Price 10 Gents each by mail 


apse STONE. By 1. P. Ford. A 
immense practical value to the 


Srchitert and builder, ScrenTivic AMERI- 
CAN SuPPLeMenT 15: 
AND WARPING 
Harold Busbridge. An 
excellent a, m of modern views; 
fully illustrated. ScrmenTiric AMERICAN 
Svurr_ement 15900. 


Bea a eobeagcth et 














TIFIC AMERICAN SUPPLEMENT 15 

— T- y tan oe 8 cTROSCO 

A ealey, A. An admira 
A, “lnstenotive and copiously een 
article, SCIRNTIFIC AMERICAN SUPPLE- 
MENT No, 5. 

HOME MADE DYNAMO 
AMERICAN SUPPLEMENTS 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scemwerpse AMBE- 

1CAN SUPPLEMENTS 720 a 793 de 
scribe their construction so y--% that any 

amateur can make them. 

DYNAMO MOTOR COMBINED. 
Pully d and illustrated in Scien Tir \ 
AMERICAN SUPrLEMENTs 844 and 665. 
The machines can be run either as dynamus 
or motors, 

BLECTRICAL MOTORS. Their Con 
at SCIENTIFIC AMERICAN 

Surrtemenrs 759, 761, 767, 641. 

M OF A DRY BAT Y. 

SCIENTIFIC AMBRICAN SUrrLeEMENTS 

ae? 8: 1383. Invaluable for experimenta 

st 


ELECTRICAL FURNACES are fully de- 
in 2. 07. 1374. 1375 SuPPLe 


maze 82. . 1419, 


oF. sT 
x Rignty 
instructive BR ilurated See, 
is04, AMERICAN 


Price \0 Gents each, by mail 


Order throug your newsdealer or from 


SCIENTIFIC 
and 600 con- 


a 








| Washers See Pulp washer 





772.1 
4 Wood boring apparatus, C. one egg 772,043 











Kubber nipples, apinile for forming, C. E. 
Langden “" orimadus CO 
Rubber soled leather boot or shoe, G. F 
Butterteld coseessecsscces CREE 
Rubber soled shoe aud welt therefor...... 772,026 
egg a devier, ©. B. Cooper oo... ..666655 772,218 
lade, cold metal, C. A, Juengat..... 772.104 


Baw set, it WO. 0 ono ices shaman beens 205 
- 3 » Of bear table for, B. M. Shants. 771,836 
“a 


ers. G. BR. Laughlin ....... 771,878 
dicator, sutivibvations’ M. A. Du- 





 c0%es pos bdamtbbeshdcntude 000 

Seales, pressure ga ete., tension device 
for, W. M. Fu IY oy pee PP 2,084 
Seoop, a Serimgeour & Oberdorter. |" * 772,182 
Sereen, Gs: nein daisies oth dodanie a ole 772,008 


Seaming machine, can, Wal 
Sewing machine, buttonhole, D. Noble .... 1, 
Sewing machine, glove, A. E. Lindner .... Sa 
Sewing machine oil shield, M. Merryman.. 772,166 
Sharpening knives of veneer or other ma- 
chines, W. H. Williams ........ ‘ 
Bheave, ball bearing, C. A. Brinley .. 
Shee or furrow opener, C. B. Hoyer 
hams, es es machine for manufactur- 
ing, te, Tee 
Sifter, J. "in. Kolmann .. , 
Sign, pictare, ete.. changeable, F. zk. ‘ 
Mignal device, KE. J. Atterfmry ............ 771, 
Signaling apparatus, wireless, L. De Fore mat, 
818, > he 






Smoke protector, WwW. EB Andrew 
Snatch block, A. Uren ...... 


indicator, J. Heyde 
Speed mechanism, variable, F paper 
. Be 


Keil ‘ 
Springs, bearing end for semielliptie A. N 





Stairway or ladder, counterbalanced, oO ¢ 






Many persons prefer to take chances 
father than go to th: trouble that 
Most rules of health enjoin. Here isa 
Tule costing mo extra trouble whatever, 
yet eure to produce gratifying results: 


WEAR JAEGER UNDERWEAR. 
Unrivaled as * Freer and preserver 
RECOMMENDED BY LEADING 
PHYSICIANS EVERYWHERE. 

Booklets and Samples Free. 

DR. JABGER'S §&. W. 8 00.3 OWN STORES; 


, | 306 Fifth Ave. 
New York: | 157 Broadway 
Brooklyn : 504 Fulton si. 
Boston ; 230-232 Boylston St. 
Phila. : 1510 Chestnut St, 
Chicago; 82 State St. 













Fosselman .. 772,004 
Stand. See Horseshoeing stand. 
Steam boiler, J. J. Tonkin ......... oso Seay 
Steam generator, J. N. Rice 772 


Steem generator and steam  superheater, 
combined, J. Milne ... ‘ 

Steering gear for ships, auxiliary, E. ¢ 

ere... . ‘ 

Mep joint, G La ” Weber 

Stereopticon, Mead & Mackie 

Stereoscope, H. E. Richmond 

Stereotype plate clamp, C. P. Cottrell . 

Stool, folding, ©. H, Mock ‘ ; 

Stove, gas, L. 0. Watson 

Stud, balance spring. R. Lange 


Tbe bebe be be ee 
pee Fe | 2 


BER 
8 








me. = ne ts fully tested 
‘ore eaves factory 
full indicated 





the worid over. 

Stationary Engines, 4 ~ 199 h. p. 

Portable Engines, Sh. p. 

Will send tall inf. and new it) d catalog on reques, 
OLNS GASOLINE ENGINE WORKS 

216 River Street Lanse, Mien, 








Sugar drawer attachment for bars, C. H 





Suigiea! appliance, P. Weaver ... osstce SEES 
Suspende-s, II. G. Macwilliam 








Rweep rake, E. E. Blake «++ 472,125 | 
Swingletree, safety, P. T. Christensen 771,810 make. Br <M. Hopkins. | Descr with of » small elec. 
Syringe, V. Pappeubeim 772,114 | & amateurs to make a motor which might bo Gives 
Teble lock, extension, J. F. Arneld .... 772,019 h advantage by a current derived from a battery, and 
Telephone call recorder, H. Abbott 771853 which would have sufficient pewer to operate a foot 
Telephone exchanges, call signal apparatus lathe « or + any machine Tegutring not over one man 
‘an automatic, Bullard & Falk .... 772,023, 772,024 | o bn So ace. No. te in ae pnd 10 AMER. 

elephone exchanges. call signal apparatus * 

for, W. W. Dean ia sebbe-< 771,897 had at this office and from ai 





Telephone exchanges, measured servic sys 
tem for, MeBerty & seQuarrie 

Telepheme meter, H. Abbott 

Tele ge ecelver supporting means, F. W 

John ‘a 

Telephone toll line system, W. W. Dean 

Telephone transmitter mouthpiece, I. 8 
Asbe ‘ . ° : 

Telephones, cut eut for rural, R. E. Pedigo 

Thermal motor, W. M. Fulton ........ 

Thill support, H. A. Post 

Thill support, W. M. Nix . 
read or twine tension device, M. C. Elli 
mon 

Tire for vehicles, cushioned rubber, R. Bell 





Patented Watch 
Protector 


Patent for sale or would like 
to hear from manufacturer 
willing to make it for the 


trade. 
R. ADOLPH 
138 Grabam Ave., Brooklyn, N. Y¥. 




















“The ar 199; 
Shaving 


Soap” 


Williams’ Shaw 
Shaving Tabie: ae on Toilet 
Ww Taleum { owder 





THE J. B. WILLIAMS CO, 
Glastonbury, Conn, 














Warven Chemical and Mig. Co. 18 Battery PL, New York 








AUTOMATIC GAS 
ausixuss orrostustrnms 
FOR SALE — Any torritory or entire ts and rights 
tills ‘an imperative demand; tt Prevents asphysiations 
e Aut fignal Co., Cadiz, v. 


NO. MORE ASPHYXIATIONS!. 


TOOLS AS A TOPIC 


must be interesti 
crafteman. There + PY a mine u of bese 
mation in 


Montgomery & Co.'s Too! Catalogue 

bich 
Eipiea ano of nerense “Paw 
gpeety ilastrated. Sent mail 

25 cents. 

sraauay op 
105 Fulton &t., ¥ Clty. 
PERSROT - PUMP - P< POWER. 
Tasen SER ROTARY. pumps 
are mechanical 

sin ean 


At moaeires 
oom. All + 
power at least ba ue 


‘ patron Py belt, mots 
ne 
fasen Pour cc C.. 32 Wells St.. “Bullalo. N. VG. s.8. 





















Tire setting machine, rubber, J. M. Sweet 

Tire, vericle, J. A. Swinehart 

Tires, metal securing rim for elastic wheel, 

M. Sweet ° 

Tebacco leaf sizing mac hine, H. Schumacher 

Tooth, artificial, G. C. Kusel (tee 

Towel ring, P. H. Germain ............ 

Toy, #8 Jurado 

Trap, J. Crawford 

Troley, H. B. Clarke 

Trolley, P. Anderson 

Trolley wire support, W. H. Spiller . 

Trolley wire system, overhead, (. de Kando 

Track, H. Weber 7 

Truck, logging, A. H Hanes wk . aoa 

Truck, warehouse, A R. Bloomquist 

Truck wheel and bearing, G. F - ERIE 

Trunk, wardrobe. M. N. Drucker 

Tube cutter. J. J. Roush 

Tube expander, G. Wiedeke 

Tubes, ete., machinery for making seam 
less metal, B. F. McTear 

Tunnel construction, P. Kammerer 

Turbine, A. M. Levin 

Turbine governer, hydraulic, L. Ribourt 

Type casting machines, matrix locating 
mechaniam for, W. Ackerman ° 

Type writer, C. D. Rice . 72, 

Type writers, blind attachment for, C. G 








Type writing machine interchangeable key 
or button, A. Voges 

Umbrella runner, Gleason & Rogers 

Valve, J. C. MeCari 

Valve, bottle, R. B. Bailey 

Valve, dry pipe, J. H. Derby 

Valve. intercepting, A. A. Ball. Jr 

Valve interlocking device. W. F. Cole .. 

Valves, adjustanie retarding device for 


reciprocating, H. P. Thompson .. 772,115 
Vehicle, J. A. Williams ..... 772,198, 772,190 
Vehicle brake, O. F. Persson . 771,920 


Vehicle brake, L. House tees TUB101 | 


Vehicle brake, electric, Green & Strail 772,148 
Vehicle, dumping. RB. — nberick .. . oe 

Vehicle, motor, J Thomas ............ 772.070 
Vehicle, self a A H Ree kwith ..... 772,270 
Vending machine, W. L. Holloway ........ 771,910 
Vending machine, C. A. Disbrow ......... 772,226 


Vessel, A. Neflson ........ 
Vessels, constructing containing, B. J. Wins- 


BT ncap: Renebh oa ps oc sorerveoceceseore . 
Vibrator tusteument, ©. Owens ............ 772,252 
Vine eutter, F. M. Ewell .........-s00-++- 772,228 
Voting machine, W. Glenn .......+-0--55+> 772,142 
Wagon, dump, J. D. Oleott . we .. 772,049 
Wall, building, J. A. Ferguson ; ia 

; 772, 


Washboard, C. L. Kinney 


guard, RR. Marpert . . ° 771,901 
roller and hand remover, O. O. Aune 772,325 
elevator, J. L. O. King .. TT2, 

gate, F. BE. Adame ..... 
Water heater, EK. N. Langetreth . 
Wave transmitter. KR. L. de Moura 
Well drilling cable, A. C. Smith 
Wheel rim. KR. S. Bryant .. ‘ 
Wheelbarrow, J ee 








. Ty 
Windmill lbricator, H. 
Window screen banger, B. G. Ra 
Window screen or awning holder, W. Y. 


TUE. 0000065 60 chee eChGehe ERs oecdccess 772,206 
Window. self closing. H. C. Smith ........ 772,200 
Wire fabric, woven, C. A. Fisher ........ 771,306 
Wires, die for tying intersecting, J. J. 


ND. nce ucatccgtstgeendsanhafas cncece 


Wood filling and cleaning com ition, 
H. Humphrey «..--.+eseeeee seceseces. 771,084 


DESIGNS. 
\quartum, touptals. F g  —— — eh esss 87,181 


tadge, Barber de Demme... cccccccecsss.-. BT161 
Sed) W. C. Grose - . 37,182 


mT OPC A I at 
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Three Holiday Numbers 








NEW 


THANKSGIVING 


CHRISTMAS 
YEAR 





Leslie’s 





Weekly 








THANKSGIVING NUMBER 
CHRISTMAS NUMBER - - 
NEW YEAR NUMBER - - 


3—Great Holiday 








Numbers—3 


Closes Nov. 
Closes Nov. 
Closes Dec. 


Dated Nov. 24, 
Dated Dec. 8, 
Dated Dec. 29, 


he 
vwuiwu © 








America’s Greatest Illustrated Paper 








a circulation over One 
Copies. Every national 


EACH of the Special Holiday 


sented in these three great issues. 
copy early, and thus secure choice position and service 


Numbers will have 
Hundred Thousand 
advertiser should be repre- 
Send orders and 





CHARLES B. NICHOLS 


Western Representative 
Martford Building, Chicego 


WILLIAM L. MILLER 
Advertising Manager 
225 Fourth Avenue, New York 














Boston Office—20 Journal Building—J. F. STONE 
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OctorerR 22, 


1904. 
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Founded oy Manet ae tn touch with Three Centuries 


’ HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISH ERS, BOOKSELLERS & IMPORTERS 
810 Walnut St... Philadelphia, Pa., 0.5. A. 


{a Our New and Revised Uatalogue of Practical and 
oka, , two; a Cat of Books on 
Scientific Box Le 5 nape a 


poem Mining , 

ne. Anal. ¢ ete.; @ Catalogue of on Steam 
Fy ag cg ae Sma 
Book: on are Science, € pb po ” 


other Catalogues and Circulars, 

panty & h of Se jonce applied to the Arts, sent free and 

postage to anyone in any part of the world who 
urnish his address. 


The HOW and WHY of Electricity 
By CHARLES THKIPLER CHILD 


A book that all ma —_ bf ve understanding. The 
f electricity strip of formule an i] 
fhuse who wish to learn. Price $1, postage prepaid 
New York Sun: “We know nothing that «ives so 
much real belp in so short a space. 
Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
Sample copy of the Blectrical Review FREE, v requested 


every 
jree @ 
will 














2 
EVERYBODY | 
2 |, interested in Stocks or Bonds listed $ 
on the various stock exchanges, either ¢ 
as an investor or an operator. 2 
Our Weekly Market Letter 2 
will be found invaluable. Your name 2 
on our mailing list insures your receiving { 
it every 
Corey, Milliken & Co. 3 
, BANKERS AND BROKERS » 
15 State Street Boston, Mass. : 





Y Crescent t Machinery 


Quality and Price both right 


Band Saws, Jointers, Saw 
Tables, Band Saw 
Blades 


Catalogue tells the rest 
Oresecut Machine Co., 230 Main Street, Leetonia, O., U. 8. A. 


edger’ 


Sold In every civilized coun- 
















try on ¢ Costs less than 
kerosene, es six times 
more light electricity. 

APure White Steady Light 


Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indoor 
and 


Agents Wanted, 
Exclusive territory, liberal 
commissions. Catalog free. 


THE BEST LIGHT CO. 
Owners of Original Patents. 


87 E. 5th St. CANTON, O10. 














ELECTRONS we aD THE ELECTRONIC 


DGE in aos. 


yt c AME sc ay cay BEEP A [aan a tdae. | Mj 
fae cents 
mail. ‘Mann > Cc ‘ompany, “Ws 2, “low York City 


and all newedealers. 








For PIPE-THREADING 
or CUTTING 


there is no machine on the market that can com- 
pare for ease of operation and excellence of work 


with FORBES PATENT DIE STOCK 
Vise is se) f-ceutering and dies are adjust 
able to any variation of the fittings. rts 
can be mee at slight cost when worn 
out. thread and cut up to |? in. pipe. 
CATALOGUE FRER. 


MACHINE No. 3 CURTIS & CURTIS CO.. 
Range \-2in. R. & L. 6 Garden 8t., Bridgeport, 


HOW FAR DO YOU 
WALK IN A DAY? 


Did it ever occur to you paces sox 
walked miles pat, foing around your home, 
mag office? Perhaps you'd like to know. If 

eta Podtanecar. Pedometer is an in- 













ten to Sfasen dolar. It 
~ 2 ee a A a but an » eon 


PEDOM METER ‘FREE! y 


sendiug us $1.00 for a year's subscri to on 
ACHINERY, our monthly magazine, which icy will k 
posted on the great progress which is being made in t an 
+ ened world (and if you would keep abresst of the times you 
tread MoDERN MAC Sie pk written, well 
Hieried, ee re suse Pedometer, 
FREE. ribe Now. 


MODERN MACHINERY CO COMPANY. 
813 Security Building, CHICAGO, ILLINOIS 





THE PANAMA CANAL IS DESCRIBED 

mm te engineering pepaocins ia Sexneriyic Anza 
Gx, Syersannt a Tonawar, New York City, and 
all newsdealers. 


CLARK'S CRUISE of the “ARABIC” 


15,801 Tons, one of the Finest, Largest 
and Steadiest Steamers in the World 


TO THE 


Mediterranean 


AND THE 

February 2 to April 13, 1905, 70 days, Orient 
by Os 5 eogting only ey and up 

rst-class, tneluding Shore Excursions, Guides. Fees, 
Hotelh. Drives, etc. The most attractive trip \eaving 
the United States next winter. 
Special Features — Madeira, Cadiz, Seville. Algiers, 
” Malta, 19 DAYS In Ecypt and the HoLy Land! Con- 
stantinople. Athens, Rome, Riviera, etc. 


Thekets goud to stap over in EBurape 





Brush holder, tooth, A. Gent 
ons syecuet 
ry 


Clock case, G. 

Cup, J. fo pees, ‘Ir. o 4 Cab apeges ove 

en blibert tneandescent electric, D. M. 
bert .... 


Mir brushes, or similar articles, back 
"Ne H. 








Rubber gloves, Buffalo Rubber Mfg. Co,.... 
Sewing machines and attachments, National 
Sewing Machine Co. 
Silk fabrics, Stern & Pohly 


Suits anc oe nt es: and CDs 
Alsberg, Moritz & ( 
Tanning extract, Stamford Mfg. Co. cosesese 
‘obaceo and = cigarettes, smoking, 





BRSOR.. «ov cccusccccescvecenssesss 


Tonic, F. Hoffmann-La Roche 


Tonics and blood purifiers, D. 0, 
bone ae A substitute 


Fiske Brothers Refi 






¥eantiness remedies, T. J. McDevitt . 
Ware made of nickel, ee ie 8. Ste 





COs ccsvccocvecdsesocs 
Whisky, James Saunders & 
Wines, bottled, H. Faleom ....-.6+-eecescues 
LABELS 


“Ammonia Soap Powder.’’ for soap powder, 
Ammonia Soap Powder Co. 
“Black and Tan Cigars,’ for cigars, W. C. 
ROGGE, ORs sectecesacouss 
*Diedora."’ for whisky, J. Cranston Co... 
‘‘Esquisitos,’’ for cigars, J. E. Detwiler 
‘Extra Dry Aromatic Ginger Ale,’’ for ginger 
Ee OD. EMME oc coves ve sspocteddstvtats 
““Famous,”’ for cocktails, J. Cranston Co.. 
> Electric Plaster,’ for medicinal 
fin asters, Baner & Black ....... 
“Gallant bem og Set. Cigar,"’ 





“Som. 


* for matches, Union Match Co. . 
Pepsin Ginger Ale,”’ for 

ginger ee RST ere ‘ 

i s Root Beer,"’ for root beer, G. Le 


“Li oon 
*“Lomax's Original 


Lomax 
‘Lomax’ o Lames’ Lemonade,”’ 


for men’s apparel, Ap- 


“Business Bringers,"’ 
parel Cat Co. ... 
“Style ‘C’ Sarver AuxiWary ‘Exhaust Valve.’ 
for exhaust valved, American Locomo- 
tive Equipment Co. ....... 1,128, 1. 124, | 
“Style ‘D’ Sarver Auxiliary Exhaust Valve,’ 
for exhaust valves, American phew 8 
Equipment Co. 2... eee ecceeereees 
“Sarver Valve,’’ for exhaust valvea, American 
Locomotive Equipment Co. 





fa tent in the foregoing list, 
in — gona since 186%, will be furnished 


this —, yo 10 centa, 
sumber of the 
ge Address Munn & Co., 361 y, 


Canadian patents now be obtained by 
for day" at the inventions named in the fore 


"Typewriter r 
4 


“Lemex" s Sparkling Ginger Ale,"’ for ginger 
Ale, ¢ 11 






87,178 





Hillbom 3... ..6.0-seseeeeee 
Paper, wall, C. W. Wilitams - 
Plate or dish, W. A. Pickard 
Plate or plaque or similar article, G.. EB. 

HOMME na se cccccserecsecnsesens seeee 
Portiere, M. BM. Harding «..ncccccccee 4 
Spoons, forks, or similar articles, handle ‘tor, 

FE. BEUROM: occccccesscsecsvecsveye vanes 
Spoons, forks, or similar articles, handle for, 

H. L. Peace onc cee tnnsecssvecd s 
Spoons, forks, or similar articles, handle for, 

w. PINE oc icsaceadencdetencienin 
Statue, H. P. Lewandowski ................ 37,160 
Stick pin, La MOGBRR o oie sccensciecncesdens 37,162 
Stove or range, B. J. Taylor .........46.-5- 183 
Vending machine casing, H. G. Heiach ..... 37,177 
Water closet bowl, P. Madden..... 37,179, 37,180 

TRADE MARKS. 
Antiseptic or disinfectant preparations, 

Smith, Kline & Freneb Co. .......6.4-5. 
Asphalt, asphalt eased and bituminous 

material, Sun Co, . 

Bage, Bemis Bro. Bag Co. 

Blood purifiers, M. W. Eronett 

Boots and shoes, leather, Geo. E. Keith Co... 43,498 
ae Peer ere , 499 
Building materials, certain named, Keasbey 

UN GS a's awe biacdbacescasenteute 43, 

Buttons, Boepple Button Co. ......-.6-..06. 43,592 
Chocolate creams, Proctor & W bbe. 4s.0044c3 43,516 
Cigarettes, H. P. Strause ........... 43,473, 43,474 
ee ee rrr rere 43,475 
Cigarettes, E. A. Condax & Co. .......55555 43,514 
Clasps and fasteners for eipnege wear, 

American Ring Co. ............43, $3,462 to 43,464 
Coffee, Berry, Dodge & Co. ......... 43,469, 43,470 
a or preparation, certain named, 

BOUND OO ivevccceensacvcctckoveoss dese 43,511 
Crackers, Toledo Biscuit Co. .......5-+6 
Decorative products for interior and exterior 

use, certain named, Blanchite Process 

PO TS 3 ck ddan césmianrbtedanctotun 43,4283 
Flour, wheat, J. McAleer & Sons..... : " 
Gold and bronze leaf, Genthiner Cartonpapler 

Fabrik, G. M. B. H. .......... 43,400 
Journal or periodical, certain named monthly, 

Cleveland-Akron Bag Co. .........6-.00. 3,486 
Lard, Gillespie Brothers & Co..........+.- 3, 468 
Matches, friction, Union Match Co...43,517, 43,518 
Medical magazines, 8. . Hartman ....... 43,400 
Mineral waters, artificial, W. Chubbuck .... 43,471 
Packing, metallic, Chicago Steam Appliance 

One Gpaciakty OG. oes cscs ccisivcccsneces 43,521 
Perfumes, certain named, E. Palmer ...... 43,509 
Pillows, beds, and coverlets, Chas ee 

BH CO. cccsccessveveeserravdages 43,492 to 43,497 
Pills for certain named diseases, P. L. La- 

COEDS: | og ined onk hehe dbsosketakee tinken 43,505 
Powdera, face, Tetlow Manufacturing Co... 43,510 
Powders, salves, and lotions, healing, W. 

Parry oe0eenghena sen 43,479 
Printing presses, automatic, “I. G. Whitson. . 43,482 
Publications, fashion, Kunstgewerbliches Un- 

ternehmen fur Modefachblatter Arnold 

Ecc ashcens s wanbabes thine ckgaus ne 43,487 
Remedies for certain named diseases, A. W. 

hangin he shen saesban 03.08 G2a6h 43,478 
Remedy for the cure of asthma and similar 

diseases, R. J. Smalley ..........-.ee50- 3,508 

Rubber belting, Jewell Belting Co. ......... 43,520 


43.522 


Stamps, promiamt, Sperry and Hutehineon Co. 43,488 


Tebacco pouches, Adolph Frankau & Co. .... 48,501 


43,512 





ade, G. Lomax ........ oan suc kieows 11,406 
“peivate ‘Btoe k,"’ for whisky, J. M. Crap 
ee os 471 
*“*‘Pu-re-co Cream, for toilet cream, United 
States Medical Dispensary .........---- 479 
*“Pu-re-co ."" for soap, "United States 
Medical Dispemmary ... 1... .-ecseneenee 1,480 
‘‘Puritana,”’ for prepared cereal food, Na- 
tional Puritana Co. .........-.6005 ence 1,476 
“Ralston Health Barley Food,”’ for granular 
barley food preparations, Ralston Purina 
cess hn Wegdeels Faksaunekeded vas ba nee 11,475 
“Ralston Hominy Grits,” for hominy, Ral 
san PUNE TOD, 0¢ 406 bh026s0¥euconerves 11,474 
“Onele Fuller's Tar ‘Soap,’ ’ for soap, G. EB 
POCRAF ccccccccceccccevsccesecnceseveese 11,481 
PRINTS. 


A printed copy of the specification and drawing 
er any patent 


from 


provi: the name and 
tent desired and the date be 
Broadwa: 
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3000 Gummed Labels, $1.00 


. Shas. 1x 5 tachae, SORTER Ne GORGE Ne Gaepee 
for catalog R. “ 


FENTON "pulindelptin. Pa. 


MASON'S NEW OAT Sue. meey 


pietuect from foun: 


mianth, br FOUIRY, Yi: MASP_® CS tae 
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Experimental & & Model Work 


8on.45-51 Rose St..N.¥ 


«AMS eretaaa et re 


Telegraphy iste 





























By PROF. E. RUTHERFORD 
is published in ScrmnTiFIC AMER- 
ICAN SupPLEMENTS 1502 and 
Sedo Price 20 cents by wan. 
article contains the very latest 
ormation on pg so on. a a 


ly illustrated, Mo more au- 
thoritative contribution to radiam 
literature has been published. 





i\MUNN & COMPANY ¥ # # 361 Broadway, New York 








The Nature Library 


TEN SUPERB VOLUMES 


N the —e pre Pg vg 2 yr pee 300 
full- color et 1 ee -tone photo- 
grap waek I ~ other 
this set one of the richest publications ications pictorial 
ever issued. As most of these pictures are 
photographs from nature, with the exact’ 
colors and tones of the living objects, they 

? . have a value and a unique in 
a work of this kind, The photo- 
graphers went 


AMONG THE WILDS 
and SECRET PLACES 
4 of nature, aud they show you many 
curious things never before pre- 
sented with ‘‘ true-to-life’ accuracy, A plan to 
make nature study fascinating and nature books absorbingly 
interesting was followed by the authors of this beautiful Jibrary, 
and the result is an entirely gratifying success, to which educators 
as well as general readers warmly testify. Every one is interested 
in nature, or should be. ou are interested, you can find no 
better companionship than gh best books, that treat so intimatel 
animals, flowers, birds, fishes, moths, butterflies, insects. etc., and impart. the 
information so delightfully. wit you are not interested in nature, you cannot hel 
being interested in these books, and they will wake the imagination you have al- 
lowed to sleep, and restore you to the joy of the open. Read below: 






















——"DEAR OFF HERE AND MAIL TO US, BETTER DO IT TO-DAY 





WE SHOULD LIKE TO SEND YOU 
te booklet descriptive of ‘“The Nature Library,” 
and ‘containing sample color-plates, black-and-white half tones, 
mre text pages, etc., with full particulars of the various styles 
binding, prices, terms, "ete, 


To avoid possible lows in the ma 
write very plainly your hame, » 


rae P| Jat 





jed out, 





Your mail address with street and number: 





And your City and State: 





Then tear « this blank « and fo forward to us, receipt of which 
will send c ® complimentary copy of the Ehndeowee Dobkiet ceutraen 
above, You will 7 reading tt (A-4T-Ny 


























FRANK C, CLARK, 113 Broadway, New York 
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going For 
po — il Sly AEE gE 




















not investigate the WINTON defore you 


a pan oes 
buy « motor car you w ry not get its equal. ak ae 
dy --~¥" bos b. Cleveland; without 


























































CAL DEPARTMENT 

VTECHNIC INSTITUTE 

Formerly Parseos Horotogtcal Institut« 
PEORIA, ILLINOIS 


LARGEST and BEST 

WATCH ve emma in AMERICA 

We wack Wath © Dv 
gg be Work, co 


A. , ~4y-— 
a 


aie quen 
Send for Catalog of Information. 





“A, A MARTIN 
| 220 B'way, New York. 








snc haat 














Scientific American 


WONDER of the AGE 


1 Grgrentase to raise water 


aor tenn a ize gnc of from eee, Wea, Draining Min 


ats the wer’ 
wan Uatalogue No. 


+ + SAN FRANCISCO, CAL. 


Tis to Be H 
y- 

id fer 

~ Arn 


cet 


BYRON JACKSON MACHINE WORKS, 





bn ee READY FOR. 

= aa DELIVERY 
yao OCTOBER ist 

Our New f oleens, Warp uot Fak ud ies ibe sbe time. put pes fa? tp made. Accurate 


THE NEW af that. Beads ee, co., 37 @ 39 Maiden Lane, New York 
7 Snew Hill. London, Sayed 


Rapid Mechanical Calculation 


‘ New Model Comptometer solves all Arithmetical Pro- 
blems instantly and noiselessly. Our new model has ataght 
uniform key touch and registers instantly at one stroke, 
as many keys in separate columns as the hand can reach. 
Samples of Duplicate Orders in different lines of business; 









Marshall Field & Co., Chicago, Ill. . ...... .. «ss. 102 
1. 8. Na Department ce vccrcece 86 

Carnegie Stec Co,, Pittsburg, Pa.. or 38 
& Hudson River R. R. Co., New York City... 26 

ot Bh Insurance Co., Newark, N. J.......----ssesessseses 20 
Simmons Hardware Co., St. Louis, Mo......... 6... +. sce eee 1s 
Pittsburg Coal Co., Pittsburg, Pa 13 


It will save its cost in a — year by the saving . 
of time it effects, 


eo ie FELT & TARRANT FPG. 
Send for literature and Specia! Tria! Offer. 





ARTESIAN 


Sires age seven fro 


Medart Bat Building Materials 





co. 
52 to 56 ILLINOIS ST., CHICAGO q 


\% 


Ocroser 22, 1904, 
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made 144 miles 

rough and hilly roads in 
&:38—the power 

used in ving the car. 
Tee ea as copee aioe: mat oan 
<a of the clermenae ant, ge to mabe ae 
oat yon Sno yoa the name of the 


Ri ye 


pieces AUTOMOBILE CO., Detroit, Mich, 
Member Association Licensed Automobile Manufacturers. 














SENSITIVE LABORATORY BALANCE. 


By N. Monroe = ye a z 
balance pene >. ee balance - aoet 








} make possible the 
|} construction of 
high-class boats 
x by amateurs at a 

| small cost. Send 
stamp for catalog. 


3545 Dekalb St., St. Louis, Mo, 





FRED MEDART - 35: tT - 


THE FRANKLIN MODEL SHOP 








a 4 aaa cu 


Household Disinfectant 
f THE PAL yilhol 


Inventors, amateur machimista, schools and colleges furnished with 

thing in metal from « single piece to = complete work 

Drawings and designs worked eo — inventors’ ideas. 
Send for booklet No, 

PARSELL & WEED, 120. “ast W. Sist &., New York 


Volt Ammeters 


Pocket iso. | but as eee enough fur qgousney 











ey and practical artous F 
CLEANLINESS. aati Hhtber cireurte. ete slur ences we and 
Ammeters for soneial moasurearonts, 
At all dadlers or We, and Bic. pkgs. by mail. prem cs remem iw: a a 
culghe Ce, 6 i M,. PIGNOLET. 
vTa by nde Menalrs Maer Macy's, Siegel Coops cs sO Corttantt St. Bb York, N.Y. 





}G Fine Souvenir Teaspoons 


One of the most pleasing souvenirs of the World's Fair, St. Louis, is the set of six teaspoons, 
made especially to order for the Lake Shore & Michigan Southern Railway by the Oncida 
Each bowl contains an engraving of a different World's Fair building, and the | 
handsomely engraved. The spoons are made of best material, finely finished and 
fully guaranteed, and are thoroughly serviceable for everyday use, if desired. 
Do not fail to order a set. You will be pleased with the spoons. 
How to order, Entire set will be sent, post-paid, in satin-lined box for $1.50 (to 
meen Canadian points $1.75). Remit by express or postoffice money order 
direct to Oneida Community, Niagara Palls, N. Y. 
Por really pleasant, fortabl b the Bast and St. Louis, tite the Lake 
ot, cate complete service of any line, Send two-ceat stamp for World's 
\ SS A. . SMITA, waist Bing lagelans, © 














A Wonderful Help for Busy Men 


Handier, more useful than any memo. book or other 
card index. A fresh card comes to the - front -ever 
day, in the elegant leather vest pocket case, whic 


carries dates for 2 or 4 weeks abead. A brain saver. 


The POCKET CARD SYSTEM 


No other 
poe ‘s card always at the front. <p By byt pee A 
wrbdewind 5 woo pd its tab, Cards for the —_ ee 
index for desk ae 


ue. Every 
Ai bare senna for ey 













MAIL Lanes * 




















when wanted, op ot at os Otder now i 
= in use. Booklet free. 


LwaeentS mons. ROCHESTER, N. ¥.4 
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The Quickest Way is 
the Best Way. 


No need to touch two keys to make a 
single imprint with the Smith Premier. 


























$10 $40 “$50 
No. 2 is the only practical machine which jnces 
whi selis for 
$10. 
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18 te BI Clinton Street. 
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7 aed take Pet aoe os ashy emcee the “ 






a store 50c and $1.00 or for choicest 
EDGARTON 


ten 0 2 Se 


" PRESIDENT SUSPENDER—two ounces. 





tterns. 
Box 310, , Mase. 
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